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APPLICATION SOFTWARE 

Mailing Lists 

Stock Controls 

Simplex Linear Programming 

Personnel Records 

Fleet Maintenance Record? 

Word Processing 

Pert (Critical Path Analysis} 

Purchase Ledger 

Sales Ledger 

Medical Records 

These are a selection from the 

your particular application. 
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Computer Age Publications means 
business - 
so it's launching 
a second magazine 
and calling it 

Buiineu 
Computing 




Computer Age has established itself as the 
best all-round computing mogazine in the 
market. But that's fust the start. We are now 
launching a second monthly publication, 
colled Business Computing, which will give 
more direct help to those who are already 
using computers in their business, or plan to 
do so. 
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SUBSCRIPTION 
ORDER FORM 



I wish to take advantage of your subscrip 
to Business Computing storting with is 



If you have any interest in computers then take 
a look at what Business Computing plans to 
give you. After reading the 12 headings ask 
yourself if you can afford to be without 
Business Computing. Then see over how 
you can reserve your copies. 
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processing, 
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o computing for prospect 
up an electronic office (Wi 



Cose histories of successful installations, 
ntervisws with successful businessmen - lear 
ing obout their difficulties and successes w 

7. Purchasing and using machines {Assessii 
needs. Familiarisation with applicotioi 
Writing speclficolions. Looking lor supplie 
Employing consultants. Using o bureau s< 
vice. Finoncing purchase. Leasing. Softwai 
Training personnel. Maintenance, Expanse 
Users groups. Taking advantage of new 

8. Surveys on: Systems. Applications. Peripherals 

9. Working environments -studying both mentol 
ond physical effects. 

lO.Computing news. Whol's hoppening in the 
industry. New developments. Appointments, 
Compony reports. 

1 i. Readers odvice service. 

12. The financial world of computers in business. 
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TECHNOLOGY 
FOR WHAT? 



Laotzu(XVI) 

^k which ,i pioneer of modem comput- 
Wing - he had worked on EN1AC - 
was introduced as 'one of the world's 

deny the possibility of any individual 
today being 'an expert' in this field. He 
was right: the facets of information pro- 
cessing that the computer revolution re- 
veals draw practitioners into over new ter- 
ritories ot no m,i n know led j-c and activiiv. 
ranging from the physics of semi- 

ical logic of the abstract theory of 
machines. The progeny of this revolution 
who have been bold enough to innovate 
these new disciplines seem, however, to 
lose their nerve when it comes to social 
and economic problems. An exception, 
though, was Norbert Wiener. 

In his introduction to "Cybernetics" 
written in 1947, he recognised that "the 
modern ultra -rapid computing machine 

system to an apparatus for automatic 
control". This new development had, he 
said, "unbounded possibilities for good 

and most effective collection of mechanical 
slaves to perform its labor . , . However, 
any labor that accepts the conditions of 
competition with stave labor accepts the 

conditions of slave labor, and is essentially 
slave labor. The kev word of this statement 
is coinpelilion. It may very well be a good 

remove from it the need of menial and 

disagreeable tasks, or H may not. I do not 



society based on human values other than 
buying and soiling." 

People who should know-better— Give 
Jenkins for example in Computer Age \o. 
1 — speak as if the main value of the chip' 

tiveness. But he docs not show how at the 

tiveness, we can saddle this competitive 
economy with lavish handouts to the un- 
employed which is wli.il he, co-authoring 
with Barrie Sherman, advocates in 'The 
Collapse of Work', Somewhat similar 
problems stern from Derrick C rover's pro- 
posal (Computer Age No. 3 p,9) to pay a 
basic wage to both the unemployed and 
the employed: an excellent idea that has 
my enthusiastic support, but Derrick 
Crover and Give Jenkins musl recognise 
that production geared to free provision of 

ently structured and motivated from prod- 
uction geared to making profits ona world 
market. In other words, the propciisilie-. 
of transnational companies (which 
account for the lion's share of our produc- 
tion and at present set the pace for all 
industry) will not automatically ensure 
that the technological potential of this 



structures and motivation- could help i: 
to use our productive powers to eliminali 
basic poverty — a goal that 1, Oivi 
Jenkins. Derrick Grover and many other 
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the 'fifth ficcuoii 
shibboleth of the sector of A 
ion represented bv the Nati 
tion of Manufacturers and 
Evening Post. I say America 



the hope of evoking thoughts from others. 
In my view what we need is a far-reaching^ 

live economic alternatives to competi- 
tion, to economic relahons articulated by 
markets, motivated by profit criteria, with 
rewards and penalties measured in terms 
only of money. Strikes, wars and misery 
may well be the social price that will have 
to be paid if an honest look at these issues 
is evaded; and social disasters are no less 
real than the mechanical disasters we risk 

lysed I would urge computer people to 
embark upon this debate with the same 

courage and energy they have shewn in 

other fields opened op bv the information 



Ity and the 

icti he participates, 
am not arguing that technology in 
litalist technoloi 

etidal teihool. 



and in a feudal socie 
but rather that tec 
knowledge, when u: 



■gy. 



vs speoific 
oMLi in appiicaoon is mocuned, adapted 
■and developed so as lobe com pa hble with 
the social and economic relations that co- 
ordinate the users. In today''- informahon 
revolution there are elemental kernels of 
'ledge and I 
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the physics of semi-conducto: 
holographs and so forth. Tec: 
design, drawing on these store 
social knowledge and experiem 



systems and apparatuses thai require in I 
use specific structures of social relation- 
ships. (Note 1 say structures; there is o/ 

factory structured around conveyor-belt 

Managers ota capitalist complex of com- 
panies or indeed of any institution util- 
ised by the criteria and motivations of 
profitable production and disciplined by 

and technology I 
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din.'d objective of the 
I believe, is in facl fhe onlv 
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together wrong to assume that ledino 

logical design ,"i-. moulded bv the ration 
alitv of efficiency measured in ferms o 

the ■vKialh I'r-t technological design. Thi 
rationality uf capital invested in the nov 

logical change three overriding purpose" 

produce a greater output of products, (ii 



b,l,„oI 

ullapsc or redundancy and comes too 
ale; but the process of change from 
vending Ihe institution one works for as 
■' ity on high, outii itli it- employ- 



li'.-hiuc.il knowledge 

ful things and also of doing so 

are rewarding to the pro' 

selves; the producers (hems 
Ihe starting point from vvhi 
the 'internal' as well as the '« 
fits of 
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tnicture of economic relations 
itions thai such planning to use 

tor socially useful purpose- 
one that, in the first instance. 
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ticular labour ski 
usable labourforci 

geographical location, iiiil replacement o 
labour in control of processes by artificia 
intelligence, robots, automation and s. 



between the rationality of capital using 
technology to eliminate the human ele- 



but by the same token capital's success 
goes hand in hand with d eh unionisation 
of productive processes. IMorbert Wiener's 
words in 1947 may have seemed to be an 
exaggerated aside on a peripheral 

labour problem now beginning lo look 



need to study and study hard bow tl 
new factor in Ihe social decision-maki 
process could operate and clearly tec 
nol.ic.ic.il design would be one of Ihe mi 
important fields lo he affected. 



This 



rings rr 



enamoured of free market economics; but 
had I lived two hundred years ago 1 cert- 
ainty would have regarded Adam Smith as 
a great guy. His ideas helped to make flow 

many currents ol social progress; for all the 
many things to be said against Ihe greed 

dominated world, the forces his ideas 
helped to liberate have broughl very real 
material and spiritual freedoms to i 

people and opened up t 



The answer is to have a society 

based on human values other 

than buying and selling. ' 



Enid Mumford's Parhcipative Systems 

Design coil Id or one u-rlul starting point. 
Another thai I personally regard as very 
significant is Ihe Lucas Aerospace Com- 
bine Shop Stewards Committee's Corp- 
orate Plan. They have been trying hard to 

implications ol their proposals and ii is a 
serious criticism — and a symptom of ad- 
vanced sclerosis in the social thought cells 
of our 'institutions of learning' (1] that the 
support thi-v have received has been neg- 
ligible. Thisis not the place to go into a full 
account of the Lucas workers' plans- but 
one highly significant aspeel of whal they 
are doing is that thev are defending their 
jobs by themselves specifying the social 

might be put. Thev have, as il were, moni- 
tored Ihe future directions in which Iheir 
organisation is moving. Where the exist- 
ing mark. 



production, stepping in 

structure faUs. Such direci aaaptation ot 

resources to social needs under the control 
of the individual human beings who col- 
lectively constitute a factory', 'a hospital', 
'an office' or any niher social organism, 
calls into being disciplines and motiva- 
tions that can replace those of money and 
probability and can pay respect to human 
values in determining both what products 
to make and how lo make them. Such 
direct adaptation of resources to socially 
useful purpose? : ' 






that 






ssfully 



e during (he Second World 



where this can freely grow. Change in 
such directions also requires will and cour- 
age to think through how the potential of 
the information revolution can be adapted 
to help democratisation rather than cen- 
tralisation of decision-making. The 
present universal yardsticks of making 

new scien lii ic and technical potentials. We 

feasibility of socially useful projects and 
see that financial mechanisms are sub- 
ordinated to these ends. 'There are com- 
plexities' you say: sure — but should we 
not have the courage to tackle them as 

in 1939-45. We need lo escape From en- 
? mystifications of finance. 
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people and ripened up.oiiic-piionsoi rich, socially useful 
variegated democratic societies such as costed socially 



the market fails and redunda 
:i\. Ihe possibility ol producing 
lly useful products is indicated 



exactly what we need to rer 
defects? (2). 

■ Write u/ilh your viewpoint to H 



two hundred years ago: but it still is worth 



ially useful dcploymen 
than allowing resources lo beci 
employed. 



\bur Commodore PET System 

The Commodore PET is Britain's best selling microcomputer 
ind the most popular choice in every neld:- 




Not least of its attractions is the price of aPET-from £550 fora 

forlhm!omplel^systemini:ludin};r'h>|i|)\ Disk Unit and hip 
Commodore- dealer In-low lor d.-Uiil* about l.omrnodoi 



Our Dealer Network 



MANCHESTER 



HOME COUNTIES 



V commodore 

^k; made small computers big business. 



^i(>ui:^io,iiwi. \\\i;;m.ui-.i;(;;:,7ii2 



Five completely matched 

Cromemco systems from 

Micro Centre 



1. BASIC SYSTEM TWO... £2,182 ■ 3. WORD PROCESSING f 

SYSTEM .... £7,235 >fei 



• Cromemco System Two, 
64K memory, two 
double -sided floppy 
discs. Suitable for use 
with any teletype- 
compatible terminal. 





2. STANDARD SYSTEM THREE 
FOR DATA PROCESSING . . . £6.210 



• Cromemco System Three, 
64K memory, two 8 inch floppy di 

• Cromemco 3102 VDU. 

• Cromemco 3355A 
daisywheel printer i. * 

• Wordstar word 
processing systi 





• Cromemco System Three, 
64K memory, two 8 inch floppy discs 

.Cromemco 3102 VDU. 

• Cromemco 3779 matrix printer (60 cps). 

• Database manager and Basic, Fortran or Cobol, 



• Cromemco Z-2H, 64K 
memory, 1 1 megabyte 
hard disc, two floppy discs.\ 

• Cromemco 31 02 VDU. 

• Cromemco 3703 matrix printer (180 cps). 

• Database manager and Basic. Fortran or Cobol. 



5. /.MULTI-USER TIMESHARING SYSTEM FOR 5 USERS £16,566 




• Cromemco System Three, 
256K memory, four 8 inch j3 
floppy discs, > 

• Five Cromemco 3102 VDUs. 

• Cromemco 3703 matrix printer (1 80 cps) 



Micro Centre 



"If you want what's best^ 1 



fbryourPET,choose 

Commodore 

software? 



The Commodore PET is Britain s best sclliir:: 
computer, with over 18,000 
alnady installed in a wide 
range of fields, rrrcbrdiiu: Krlri- 
cation. Bu suit's*. Science 
and Industry. 

This has led lo u tremen- 
dous demand liiiliijili iniiilily 

And Commodore bus met 
this demand by producing u 
first class range of pmirritiii.-. 
now available from lln- nalion 
»ide nelwurk "I < .■•nmnnluii- 
Dealers. 

Commotio re's sup po rl 
also includes Iruinrug courses 
a Users' INcwslcller and 
Otliciul Approval for compat- 
ible products of other 
manufacturers who reach 
agreed standards. 

COMMODORE PETPACKS 

eroOPelpacks 

jrograms are 

iiviiihiljle (mainly 

on cassette) from 

Commodore Dealers. 



ular lilies (ij- Strarlii'k 
Tutorial, Statistics pack 1, 
Development System, Stuck Murki 
Trends and ihe Treasure Trove 
I !ul lection nf game park-:. Plu* tlrt 
new Arcade Superparne Scries 
including "INVADERS 1 '- quick I. 
bmi but difficult to master and 
already a No 1 favourite. Prices 
riinjii- from £5-£50. 

TRAINING COURSES AND 
SEMINARS 

PET systems are simple lo us. 





(commodore 

We made small computers bigbusiness. | 
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Brian Reftin Smith 




■Where -ire Wo shines that I want to 


keep another appointment", which turn- 


ogy . . . well, you know ... a bit 


"■"tell - two strands that meet same- 


acquitted (of an illegal U-turn or some- 






thing) no doubt due to the pravers St. 




Part A 


John-Stevas was later quoted as having 


so cheaply. l\..4^ - ,' ~-\ y , ,,'Vuur 




offered to the Magistrate in the sky. Faced 




with the remarks of the lunior FJucation 






Minister, Neil MacFarlane, ("The Govem- 












portant") I got fairly drunk. I've never 


The booklet (£1.25) that goes with the 


through, I'm a doctor!" 




show makes passing reference to unem- 


My parents met each other in the waj, 


state-owned exhibition; the Arts Council 


ployment, but asserts that micro technol- 




make vnu buy your own drinks! 


ogy will create jobs. Sure. For whom, 


Newmarket General Hospital, and al- 


It was thus quite frightenening to see 


though? For (he people out of work in steel 


though neither continued there [ was 


the exhibit that I'd made - a graphics pru- 


towns or on car assembly lines? For lab- 


brought up in an atmosphere tinged with 


for colour. However, others confirmed 


ourers? 1 shouldn't think so. 


slightly lusty medical reference points, 
like gentian violet and ether. 


t ,,*™:;p:zs^~| 




that it was indeed performing this trick. 


which of the patients (nearly ,ill soldiers) 


There's a micro-based organ you can have 


technology "happens". The washing 

machine and the killing machinearc there. 


had been Buy Si "lit- thev didn't groan so 
loudlv. I think she ■.till h,is this obsession 


a go on, and that was nice. It tell like 
playing lu i ky-lont piano in a pub. 


with juvenile officer material, though 




side by side. "What's it all going to do for 


used to'. ( was a dismal Cub and Scout. It 
all seemed so silly, plus I couldn't do any- 


group co-organising an cMrav.igan/a at 
the Institute of Contemporary Arts, and 
I'm getting together a show of Canadian 


115?" ' 

Sew torus, think tor us, wash us and kill 


thing properly. 








The ICA show should have been open 




in London and maybe Paris next year. 


months ago - we've been haying design 


was inevitably malodorously, alluring; 
then just because 1 aimed to compensate 
for all the knots 1 cnuldri'l lie and stupid 
flags 1 couldn't remember, by gaining a 
Ph.D 


There are differences between these 




of postponements, lanuarv 1981 now 


mentioning because (hev reflect different 
attitudes towards computers and what 
they can do. 


seems likely. 

It is to be called "Consequences", and 


Anyway, my dream might be coming 


will deal, as the title suggests, with issues 


true: I'm j;oine. to pretend Professor! 


The Science Museum show, for all its 


raised by the arrival of cheap information 


PartB 


readily characterised hv tin-' photograph-. 


technology in our society, the emergence 




of a washing machine laid out for the press 


speak for the other organisers, but I see it 


This year, 1 have been involved in three 






computer shows. Two are still being plan 


later, at least five exhibits were not 




ned, one recently opened. 


working). 




The "Challenge of the Chip" exhibition 


The message - or near-rhelorical ques- 


acting io peoples' reactions to it. Ideas will 


ar 1 ondon's Science Museum was opened 


tion - seems to be: "How will the technol- 


be presented using all aspects of the tech- 


on February 26th by a Norman St |ohn- 


ogy affect us? What new things are coming 


nology itself, along with older media; 






happening, i 



performance. [ hope the show will be or- 
ganic, changing and responding to the 

It could be miles "better" that the Chal- 
lenge of the Chip, or much worse, We 



>uU I. 



,. Obvi. 



'Their faces 
couched in amethyst, 
predictions finely set. ' 



(iBUpp- il 1 .H..-.' l .,nk, rv ,, rl ,. Vl .v,r 

headap b 1 n aying'Trf) Gorf] 




stantly arranged to do 


wish 1 understood about people".) No, bv 


Alter all, people arenl d.itl. M.inv more months sometime in 1 


"mystJSed i I , ■ many of us have 


than the Lcll often realise*, and Ih.in the ,,„ . ,- . 
Kiejil often deludes it-elf, are ,:i their dav- , , ' „" „' f l"n" h, i 


myaterj iihiiimiii thrust upon us. It is in 






anvthme.andwill change Ihe world for the 




evcr-so much better tomorrow. Others 


read proudly Torv-onented papers such (A friend- told me 1 


mav suppose that all such technology is 


as the Mail, Telegraph, repress. Sun. etc, positive note thismon 


dangerous, stupid and should be ignored. 


about half the voters, , it. 'achcliichon, vole end up de nigra tine, n 


when it will go ,iwav. Both attitudes are 


Labour! Incredible! ■ effacing. Sorry Sorry 



POWERFUL 



HU9 



AT THE 



RIGHT PRICE 



•Multi-User •Multi-Tasking 

• Multi-Language • Hard Disc 
Storage •Word Processing 

• Priced from under £5000 
l.un iru Litres %upported include - 
Diisic.t i abol, Fortran. 

OEM, Educational and Dealer 
enquiries invited 

E QUINOX 

COMPUTER SYSTEMS LIMITED 
K Iceman House, 1ft An nine Siicli 
NewInnYard,LondoiiEC2A3]lli 

Tek01-73923S7&01-729++60 
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TECHNOLOGY 
MARCHES ON 

BUT WHERE? 






early part of March. They made the to 
more or less simultaneously . The r 

definite of ihe two was that a Hong Ki 
based company called Compter had co 
missioned Motorola to produce a 32- 
version of its recently introduced 16- 
prncessor, the MC68000. The second v 
confirmation by Intel of a rumour rha 
had a32-bit device at an advanced stagt 
development. Known within the co 
pany by the number 8 
rumoured development tor some t 
though the earliest hints of the part 
sugge-tcd that it would be an entirely 
In-bit processor designed In -npeisodi 
then only recently introduced .sosn. I 

The Comptec development is ps 

uldirly significant for two reasons. 

The first is that the iiihT'isi iiiihiirrn, 
the Motorola part makes such a de 



piuuucunu pail ii '.■ '.'M. 

his. Intel claims that its o< 



ions. Irtel claims that its own producti 
pruceis is the most advanced in the wor 
and tftey doubt that they could actua 
manufacture the 63000. though Motor, 
disputes this suggestion, there has been a 
tacit admission by senior Motorola people 
that they are only producing a single good 
chip from several wafers run through the 
production process. Until the yield of 



lpany does not really w 



ngle gt ■ 
rough 

-cally, ... 

In b.vom, 



is that 






to the design of the i 



^fc world of mitTnp'occiso 
Mthai is at one and the! 
citing for potential users of 
and incredibly confusing 

That something is called ; 
and with its advent starts 



t Mob 



< that e 



Taking the I 



in first. Mtitorn 



offered by i 

ought just ha! 



the design of the 68000 processor, becau: 
they have enough problems producing tt 
part as it stands, without having to ; 
through a revised design sequence, pro* 
uitiun sampling and proving, and all It 
rest af the problems attached to producir 

design and architecture of the 68000 



f part. In addition, the i 
i hardwired into "-- J 

t array. Therefore, by changing tl 
the word length, can be altered. 



Digital Equipmenl 

plans to use the par 

■ with the DEC mink 



mificance of 

iSDOO's arch- 
ly of 32-bit 



iroducb 



le not only from Motor- 



it dunngthe rivals I 



!, Comptec 
systems compatible 
jutcrline. [twrllbe 

,...,, v „-,, ,,., h .. t> i, : .,im!rs in high ifivl 
language' only: with Cnhol, Fortran and 
Basic compilers operating through an 
intermediate language akin to PTJ1. 

What is important about these moves 
from the user's point of view is that the 

semiconductor industry has been making 
strong noises against such developments. 
Ironically, among the most vociferous has 
been Intel, a company which while being a 



ltc!i[ioh:.c\ - 
This has mvi 



he company the 



Viewpoint 



certainly it the- programming is to be ii 
a-semblv language. Tltis has meant lha 
high levoi languages have had to bemad. 



i, capabilities and posi 
the 



industry has come up with 16-bit dev 
These all greatly enhance the potentia 
capabilities of systems, and open doors tt 
the production of new products and thi 

exploitation of new applications areas. Bu 



il Iht; 






■Mors i»S ubl SvSbem the user. However, though high level lan- 



i the 



i of t 



th bigger and better pro' 



'The cost of 

developing software for 

micro-based systems has 

increased alarmingly. ' 



Despite this, Intel Is In there among I 
leaders again, with talk of a 32-bit pt 
elisor being produced before users ha 
even started to truly comprehend I 
possibilities j,nJ problems i)i I (3-bit p,irl: 

One Bnal thought however. There 
one school of thought which suggests tt 



II would have 



ofappli- 

■nuiiis iv.is low, and the actual require- As the level of intrinsic knowledge of 
nents nl the applkatiun were relatively computers and software goes down 
mall, it waspu^ible lor hhi'iittui 1 people amongst users, which it must do as the 
o program the software for a system, in number of applications and users ex- 
.ssembly language, with not loo much pands, so the cost of providing that soft- 
rouble or cost. ware from some uther source goes up. 

Rohan 
Computing 



it power to run such 

fflguage programming, which 
lid help make The applications 



Rohan Computing Ltd.. specialise in the 


FACIT 


supply of computer term. rials -.especially 






the 2u/20 9 V r.aoci- 120cps to the 45/40 


supported by their own engineers for 


250cp5 heavy duty printer with two 








Paper taoe cunrhsd and readers. 


Qume Sprint 5/45 - Daisywheel printed 


DIGITAL 




LA 34 -The desk top, full width, 30cps 


general use. Successfully insia led on PET 1 


terminal with 10.12 o< 16 charar.iers/inch 




L'A120- IBOcps, keyboard printer. 


ALTO's, PDP ll's.etc. 


CIFEH 


OKI 


Crtai VDU's- The most legible VDU"son 


OKI Miuolim; 80 - Email, quiet, dusk tup 




printer, 5,10 op 16 t harar. lers/ nch (40.8fl 




132 charades across the pagel. Takes 9' i' 






?hfi4Mir',i n.ifir as VDU'sbulsecanr 


mMs. Atiiuslflble Irarlo-' feed an oplion. 




Centronics interface, IEEF and serial 




interlaces also available. 




DP 125/250- 125/250 Ipm high quality 


ALSO AVAILABLE 


high speed main, m ntiesw lua 


Teletype 43 and Tally 1 612 printer/ 



RCiTTHE ADVANCED DISK UNIT 
It turns your Pet into a business system 




Supports o wealth of Business Systems 



Sales Ledger/Purchase Ledger 

Powerful packages integrated to 
Nominal Ledger and Analysis. . .. 

Nominal Ledger 

Up k> 2.500 active |T>,tir.g-. ,: month; qrr-screen 
enquiries; .month-end trial balance. 
Analysis Package 

Sales performance by It-nil i >ry: calculation of 
commissions; analysis of purchases. 

Wordctaft' 1 " Simply the ultima! 



Stock Control 

Parameter driven; on-line enquiries; 
comprehensive range of reports. 
Invoicing 

Parameter driven : invoices tailored to user 

requirements: automatic typing. 

Pagemate" 11 Database 

Sophisticated report generating package; 
for work in progress, direct mail etc. 

word processor for the PET. 



Advanced Disk Hardware 



400 Kbyte 
Disk Unit £895 
800 Kbyte 
Disk Unit 
£1.145. 
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Letter from America 



Peter Krass 



GIANTS STEP BACKWARD? 
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IBM s success in the personal computer 




market has not been euunlly impressive, 




as evidenced hv Hie disappointing sales ol 




the 5100 and the 5110. Some computer 




experts now believe the 5120 will not do 




much Ui improve 1 hat situation. 






Irom either 


IBM's lowest-price J computer to date. It is 




designed lor business applied lions- ,ur- 


-■unl.ir pro- 






billing, payroll, accounts pavable and re- 








uses a new discette technology IBM has 




he observes, the company is struggling to 



Paine 

5120's problem is nnf its led i oology, b 
its price. "Al ,i linvei price," C.irrett sai 
"the 5120 would be a winner. IBM is fei 
ing out the market - if it looks good, t 
cornpanv will later price the machine mi 



-Largiri).,., high price in under 



Letter from America 



i for 



l.upror' 



;iness Cumputcr Centers. IBM a 

:e of the 5121.1 iKvh not include e 
profit tn support direct sollini; .il 1 1 



So far, HP has not offered much in 
iv.iv of software tor the 85. Nor has it 
leased ,i iri'dJ ran^c- i>l periphery, 
has botli ret.iilcrs and potential um.t. v 
i-icd. Although the company says £ 
of software is on the way, progran 
now, asorie New York retailer savi 
it voutM.il job." Similarly plans 'it 
the HP-S5 to use 1RTF 4SM or KS 232 pi 
pherals are just that for no 



of the 85, tht 





The SIMPLE way to master 

• PERSONAL TAX- 20-plus ways to save 

• STAFF PROBLEMS - Tax-efficient rewards 

• VAT - Nightmare made easy 

• CORPORATION TAX - Plan ahead to save 

• CAPITAL TRANSFER TAX ■ Pass on all wealth 

• CAPITAL GAINS TAX ■ Prepare for big changes 

• PENSION SCHEMES ■ Big savings possible 

• GOOD INVESTMENTS - Unbiased ai 

• OFFSHORE PLANNING ■ Best tax r. 

• DEALING WITH TAXMEN - They're 



The unique WEEKLY updating service for businessmen, 
accountants, bankers, solicitors, doctors and the self employed. 



What will you do with 

12-year-old programmers 

when they reach 16? 



ofBASIC. 

The 380Z is a computer thai a 

grow to match your needs 



Onthc.WiX tbi' in, 
u BASIC interpreter can a 
other software. 

Does our research - 
design pay ofl "in classroom hardwai 

Our srienlinc graphics mas 
pn itkiLVil ri n- lrii.- [in ilessional user. 
Interest in it liir classroom use has been 
mrpriwn B . 




... 


hccnpn..viLledlirr in the computer The, INI)/ lias the best k T;L[>hic 
boy n°W now available on a microcomputer. 

































will be CP/M rascal and Database 
Mi iniiLtL' m ent systems. 

Cl'-VI software is several ven 



writing packages ior 
380Z. and the power 



bdplhanifwe 

i a I6K cassette 
Dual Full Floppy 




LOWER COSTS 

Three things have happened 
H-liidimakeiteaMiT[iil.iui-a.1S(K. 
ONE: Kroml5tNove,nberl979 

reduced. 
TWO: Schools and some 


cnlleg 
5%di 


oil! 


now get a 
on computer 


THREE: Anew 
quant 


.;,!; 


1 Authority 
efit from 


Please contact* 


,-Sn 


aOffice'ibr 



neither our Imv resnluli'in L'.r.'Hiic- :l,'i 
aroptinnalscicnfilic :hij>h ov-olriikui! 
atinpeffectorivottr 
in both you can 



Research Machines 

ED.Bt»75 m,'m„,, oxford, England 



eritpliics has 



Law 



Evidence 



Lynd Church 



COMPUTER- 
GENERATED 

EVIDENCE 




The case nl Re S ina v IV 
mrt i>l Appeals las) In,,, 
highlightagapmlrM.-(.ri[- 



The machine noted the serial numbers 
of the first and last notes in the bundle and 
ailli.ni.itii.Mllv r-pierterl anu nni™ whi.-h 

were deteerivt 



j noting their sen- him 



ly minded compu- 

alter records on a computer, su 
cords of debts, the log of access 
records allered could not be use 
dence in any criminal prosccutio 



persons who have, or may reasonably ne 
supposed to have, personal km in-led gent 
the matters dealt with therein. 

Petttgrcw was convicted ol burglary in 
his original trial, and the weight of the 



Lord justice Bridge, who gave the judg- 
ment upluilding Pettigreu-'s appeal, said 
that although the point was highly fechni- 



oil.iu-.lan 



ol til 



ledge ol anybody but were recorded pure- 
ly by the operation of the machine. 
The judgment has led to a great deal of 



gested that three new £5 notes found in 
Pettigrew's possession could have come 
from a bundle of £650 in £5 notes which 
formed part of the stolen property and 
could be traced back, through a Trustee 
Saving-; Bank, to the print-out issued bv 
ihe Bank, if England. 
Pettigrew's counsel, Keith McHale ' ' 



nputer related cr 
Paul Sieghart, barristei 

.-are director, having s 



Concern about the judgment has also 
been expressed among auditors in the UK 
who feel that companies may have to re- 
organise their computerised auditing and 
accounts systems. 

Graeme W-ard.prcsidcntof the Institute 

although computer- related crimes are on 

Ward siiid; "It has been the official pol- 
icv of the Institute of Internal Auditors for 
some time to get the law changed in this 
area. We have approached the Lord Chan- 
cellors office, the police, the Data Protec- 



thei 



thep: 



itthedc 



nthej 



ordofar 



made a special study of legal problem-. 



acceded to thi 



subniisMiin and ruled the 
issible. So, in the appeal, 
abandoning this point. 



McHale, 

added the objection that thi 

recorded in the print-out was not supplied 

by a person who had personal knowledge 
latters dealt with in the document 
esult of this submission the appeal 



relating to computing agreed thai changes 
to the taw should be made. "The increas- 
ing use of and dependence upon passive 
■""-■■rity systems by banks, defence instal- 



lations and g 
quirt 



ncdiate altera t 



to the 



t-f the in 



the judgment: "Ever}- major computer in- 

s-.a::ai:or. ha* an aLi'.omatit iea:rirv system 



ner with accountants Delo 
and Sells, was more cancer 

terns, 'at the judgment. 

"From the reports I have s t 
mentseemstogoagainslwh 
for computer auditing svslc 
;v.[uite impi.'.Llii.al liira lo: o 

'ot more work to be done in 



n of possible rcorganisalion 



Evidence 



.l'i-iI input winch will later appear, per- 
haps in a different format, in a print-out? 

if Appeal;. Joes not have this implication. 
be it it does, many companies will have to 

:onipk-'H'ly reorganise their computerised 
ludiliny ,i;]..l ,i,i",'ur:lLL] : ; prC'Ccdures. pcr- 






lo how the 

bilitv of the 



decide whether the data was credible and 
could be used in evidence. " 

In the UK, however, the 1%5 Criminal 
: specific as to the 



Sieghart's sentiments were echoed by 
Professor Brian NiWett, professor of Com- 
puter 5cience at University College, 
Swansea, and a leading authority in the 
field of computers and law. who said: "It 
would not bo difficult to make an amend- 
ment to the 1965 Act, but we must ask 

"Of course," he added, "even allowing 
' ir the fact that the evidence might be 
Imitted, it would then be necessary to 
isess its weight in relation to other "evi- 



persc 



added that a clause regarding 



■ledge v 



- (5'-r-,e:-.ill 



„■ N{o.\, 



admi^sihilin ii 
to the law wou 



Lelik-I 



under such circumstances, an independ- 

the reliability and controls of any system 
producing data that might be used in 

Mis suggestion-; follow- 1 the general legal 

pattern for such ciws in the United States 
where the onus ten establishing the admis- 
sibility ni' evidence rests with the prosecu- 

Edward McDormott. who prac t ises in 
the law firm of Hogan and Hartson in 
Washington DC, explained; "In criminal 
trials a lot would depend on the position 



The judgment has 

led to a great deal 

of concern.' 



he was concerned lhal unless any an 
mcil ...-,.'. phrased very carefully, possi 
spurious content in computer genera 
output could form part or Ihe evidence 
criminal prosecution, pc-ssiL-'k Lading 



On a 
added: "Judges 






at like m 



Paul Sie^hart, while cul 
to the law. noted the nee 

" "In l%.Ttheclauseallo\ 



The doctrine of precedent in the Ul 
which allows for case law to be used in 
defence, will doubdess be followed wii 

reference to the appeal of Petligrew. ar 
(lie implications for successful prosecutir 

one expert recently put the average tal 
from a single computer theft at £250,00 
could indeed be far reaching unless son 
change to the law is made soon, | 

. I.uml Chun* ii a HnimaSiii BfWi Wis n) 



It's the software that satisfies . . . 



Mulek's DfvtS (Database Management) software handles 

with conventional labels, keys and indices. And files can be 
u^tct?^ million characters I*™ " paC " y °' Dn 
DMS handles those files in any way you want, for reports, 
statistics, selective mailing lists and many other computer 
functions. And DMS- based iilcs can be stored and run on 
floppy discs and hard discs without change — the system 
can grow as your needs expand. 




Mutek — database management. . .for less than you expect 

Mutek — the independen! OSI specialists — Quarry Hill, Box, Wilts, Telephone: Bath (0225) 743269 



The first step towards 
208K bytes of internal 
addressable memory... 
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Nascom Microcomputers 



Business & Management Studies Implementation 



M. Saeed Sheikh 



POLICY DECISIONS 

AND 

THE NEW TECHNOLOGY 



there are various computer programmin 
languages. The most common languag 

"!"■ ■■' ■'■■ >-■ "■ ■■'■r i1 ' 1 

known .is BASIC beginners' All-purpos 
Symbolic Instruction Code), 
The price range for the hardware (mi 

coprocessors) is £lW-£i;2[intl. Inadditio: 

Departmental Policy 



The Micro Revolution 



^^^k. ^ssd^l 


The microprocessor (mioocomputci ! 






revolution is happening so quickly that 






computer power, which until tin; last two 




■ Lj ^^^^H 


years was under the control of sophisti- 


arc not only available at a traction of Hie 




cated data processing departments with 


cost and size of the main-frame corn- 




dozens of highly-trained technical staff. 




Bk '^Wm 


H°"^~" SS: " i; " = 


Microcomputers are portable. They can 


■ Tfl 


times called a Onlr.il Prnu-ssini Unit, 
CPU. It is the 'brain' of the computer. 


be taken from one place of work to an- 
other; even taken to industry for 'in- 




Micro computers are constructed from 


■m""i Sty " ^''-'aching^e^T 


Tins s/nirf nilicl,' is .(,«■ ifcci'sjon miters in ffte 


microprocessors, in which the complex 


firM of fitrtfo-r I'ttitctitimi, and h mt'itnt rn jjrra 


iir.liii- ..1 ,vi::-..| .■:!.: mifi i.i.il m:i L-.n- 




idem nn iim of lime to implement computet 






Nsaj,-! 1 in fiV ilc/vf Iifil'h.'s rf iir^iiit'ss iijiij m,m- 




parts of the world and has just begun to 




rhe Universe is composed is also one of 


influence the British education and train- 




the most abundant, 


ing systems. In contrast, the French have 


m aim of Btia ahort article is to 


A word-processor is something like a 




"■"help the reader who is involved lor 


semi -automatic typewriter. A secretary 


cry school. 


"•the first nine wttn rsfcrasfcwad 




Many tutors and heads of business and 




' ,. ■ t - letters or documents with 


management studies departments are 






taking a completely new look at their 


I hope to a-i-i :h, reader ,n consider- 
ing the following tjaestfOM 


links- J up to video display units and in- 


leaching methodologies and learning re- 
sources in order to:- 


• 1. In what Ways will the micros/ 


terns. \Vurd T r,n-.— ■■'-■ .i ,-,■,, ,..,!,. 


• 1) know the ways which will broaden 


word-processors broaden the hoiwim 


with each other, mine telephone lines A 




of students and help their present/ 


letter typed in Loughton u'llege can thus 


• 2) recognise the educational, social. 


prospective employers? 


L.ihon Depart me nl". Chelmsford, 
.Computers do not work by themselves. 




be taught in business, management 


and office skills courses? 

• 3. Is it socio-economically the re- 


They have to be programmed. The pro- 
gramming comes under the term 'soft- 


the application ol Xcr^ocessorV tor 
•% evVuale'^orne^f the availabl m 


sponsibility or. the Business and Man- 






program wi i' i !■■ to ■!.!' far their 






t™ re° "cka r es"Slfh "a 'vjew?™ SmuT* 


new technology in British working 


known as package- "id um m usually 


the chosen Items. 


• i. Who should be responsible for 


fully documented so that the prospective 




the development of the Micro Com- 




ficult, and it is certainly not easy dealing 
with microprocessors. 11 is, therefore, 


puter Unit within a department? 


People of different nationalities speak 


The article implicitly answers:- 


diilerent languages, and in the same way 


hoped thai this short article will help 



Implementation 



training under the TOPS' 91 
d) Confidence in training -: 



five employers' eipectations from™ tech- * Benpfll5 '" Tutors 
nlcal college. a) Automatic aid lor testing theories, 
models and formulae prior to present- 
Often the media reminds us that the tog these to students 

mi' ii' :e\<iluliui-. i-,:!: . if,L:f "inner? .m, J I'.i Spcedi -. ..mpul.T.i.ni ■ thus elim- 

io-tis. Ihf r.E. colleges should include inating Ihe factor, 'we have not got 

dn-m;.j|v t 's among (he winners and ac- much time . . . let's consider ,1 simple 

instead of a threat. Tutors must train e) Accurate results - lengthy and com- 

Lhem selves in the use or micros in the plex ^.imputation can he performed 

interests of their students, industrv and with the highest accuracy, 

society as a whole. d) Psychological confidence - tutors 
gain confidence as their teaching ma- 

Computer Aided terial can be ,eE ' ed in advance. 

Learning and Teaching • Benefits w students 



• Benefits to Industry 

Higher productivity implies less em- 
ployment lor the same level of output. If 



availa 


e. Most comm 


nts from industrv 








U.K. must adopt the 


ew technology as 






















ss and Manage 


nent Studies De- 



teaching of various subjects, teaching 

aids and students' learning based on above all slajllea 

'Learning by doing'. b) Motivation - through the literature 

on the use of microprocessors in 
Benefits teaching, one can see a significant ta- 

il factor in 
learning and teaching. Some or Ihe hen- learning, especially in the case of ma- 



legi". -.Iiuuld lay a firm foundation in 
new technology upon which busir 
and r-i.in.-i demerit studies students 
build their psychological confidence 
liie firili-,li ■.ndiiMiv ,ind sene -.ocicn 
the best of their ability. 

A word of warning 



-Economics 


Teaon/nga/os 


Student (eam/ng 

Stock 5 Ma?ket C °'" )m C 0WS 
Business and banking 
Strategy planning 


S:aal 


■Office Admlnls- 


Software packages 


mto^ltlonsloraas 




Software packages 
Personal programs 


Management accounting 
Functions (Cash flow 


'Statlstlcs 


Software packages 
Software packages 


analysis 

and remedial learning. 


'Business Geography 


Microprocessors 


5KSSX" 


-English for 


S^frX^Vc^ages 


™sa"" r """" 




Software packages 
Personal programs 


conditions lor declslon- 

Pro|ect planning & control 
Factory planning & control 



.in J r 



impute: 



ea5t tau Sh. this subject 

lor three ye,;rs a! the appropriate levels. 
It is strongly advised that the develop- 
ment work should not be handed to 'em- 
pire builders'. An appointment for this 
development work in F.E. college Busi- 
ness and Management Studies 'Depart- 
ments should be at least at the senior 
level, and the person appointed should 



■H.XD., Degree in Computer Studies 



years ot teaching ex peri e 
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Manchester Glasgow 

Tel. 061-2364737 Telex, 666168 Tel. 041-221 7409Telex. 779263 
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Computer Assisted Learning 



Resources 



Mike Aston 
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EDUCATIONAL DATA BASES 



Wi; 



information Explt 

_ that 'in form .it km' will bi- the 
fthull.nlirii>~. 'The iillt'iWim.; rliinj'ahnil 

'ike money, if vou 
ave it yourself I. 
This phenomen 
lay have an interesting effect on ihi 

attire ill «>dery in the future, il is clea 

able to cope with the 
the flow of information that we are exper- 
iencing today, let alone what we might bt 
experiencing tomorrow. It might be help- 
ful to give you my interpr ' 
link-, between education ar 




LET'S TALK SENSIBLE PRICES 




MPI MODEL 88T MATRIX PRINTER 


Type of Printing 
Character Set 
Print Format 

Paper Feed 


100 Characters per second 

Full upper & lower case 96 c 

ASCII set 

30, 96, or 132 characters per line 

Fanfold. single sheet or roll pape 

to 9.5 ins. wide 

10 lines per second. User select 


Data Input 


Parallel (Centronics compatible) 
R5232C; TRS-80; Apple (Par 
Printer Interface Card) 20ma Cur 


Baud Rate 
Form: Control 

Operator Controls 
Data Buffer 


Top of Form (B seluctaole f 
lengths) Skip over Perforation. 
Top of Form Set. Forms feed. 
Test Continuous Loop Cartr 
20 yds 5 million character life. 
Two lines standard, optional IK 


Physical Dimension 


16.25 ins wide x 10.75 Ins de 



COLIN BENTLEY ASSOCIATES LTD 

4A Clock House, London Road, Waterlooville, Hants P07 7EZ (07014) 51082 



CENTRALEX 

LONDON 



TRANSLATOR 




"Hitachi ' Sanyo 

SOFTWARE- PROG RAM MING-TRAINING 




MICROCOMPUTERS 

APPLE 

EXIDY SORCERER 

ITT 2020 

HORIZON 






Computer Assisted Learning 



Teachers 



Colin Wells 



To follow up the general description of the 

ITMA (Investigations [if reaching with a 
Microcomputer as an Aid) project which 
appeared in Comi'Mri-Mei'. Issue 3. April, a 
series of extracts will he printed from the 
project's Newsletters. We start this month 
by reproducing the index to the first 
Newsletter, but one article has been selei t- 
ed to be printed in lull ["his article illus- 
teof the pj-i'itv. 5 consideration.'. 



EDUCATING THE MICRO 
FOR CLASSROOM USE 









ITMA Newsletter 1 



microcomputer Systran could p: 

• b) To what extent, and in what wf 
(if any) these various facilil 
could be used to advantage 

Before the advent ot the microcompi 



dof.n 



eforrr 






Tilng Notes -Table Drive 



(whether an individual pupil, a p 
whole class), perhaps interspei 
simple tables or graphs. Cheap rr 
puters and VDUs enable the est 
this format to include more soph 
dynamically changing, graphics 
simple animations. Whilst these 



of the symbols being typed, perhaps for 
use with in/ants. The plotting facilities in 
the graphics would also allow this routine 
to be used to dynamically 'draw' diagrams 
or shapes on the screen, without know- 
ledge of the co-ordinate system involved, 
by using a block of arbitrarily chosen keys 
to move a point on the screen in different 
directions, with or without leaving a trail 
behind it. These last two ideas could he 
used not only as a quick and dynamic 



thi 



ng ti 












■ line how the strengths of the mach- 
^#ine can help to create an exciting 

and stimulating environment in which 
People play the most important role . . 
Two assets oi the microcomputer systems 
arc its speed ul response anil its graphics 
capabilities . . . The project will seek to 
use these strengths and others thai may be 
identified." (ITMA Discussion Paper! - 
October 1978). 

A microcomputer system in the class- 
room can provide the teacher with many 
e\lra facilities, wry valuable in such areas 
as motivation and diagnosis, apart from 
acting as a tool to supply and analyse data. 
In order to fullv appreciate this potential, 
investigations and evaluations need to be 
undertaken to discover: 

■ a) The variety of facilities that the 



and usefulness of the rinchin 


k- u ■ ■ 


sriwy/r machine code routines 




A trivial but illustrative e<a 




get the computer to print th 




word "YES" in response to the 




the single letter "Y", and con 


malicallv However this idea 




to provide a much greater sa\ 




and effort, particular! v with 


the usual 


non-tvpisi pupiljorteacherl 




m K tui longer commonly requ 


ed word- 



>n -computer specialist wish 
utvise and develop material and exa 
for the computer. 
There is yet further potential in thi 



routine with great possibilities is one I 
introduce a time factor into the program: 

motivated to read in .1 certain mii-7mo" 
being informed ihat thev are too late Ith 
lime involved being capable of variatio 
according to Ihe user's input, if nece' 
5.-JJT). Alternatively, it can be ■■invisible' 
and could provide the teacher wild dat 
concerning die areas which users had dij 
iding. Tt could 




Whilst machin, .ode 
in these examples, [lenrl. 
in providing a tlevible 



Teachers 



i:t pit- J 1h.it .! significant 



■ 1. BASIC + Use 
pedal BASK 



s Hi... 



'Their capabilities 

must be investigated to the full 

and then exploited. ' 



To prevent this proliferation uf BASIC 

happenme,. [ feoi ll:. it .ill BASIC program: 

self-contained, with the machine instniL-- 
(i.iii-- liL-inj; "p. iki'Li" in to stores bv the pro- 
gram ilse'f. rather ll-„in ix-i:i- -tored with _ 
the interpreter or compiler. With most , ^™ —— ^ — ^^— ^^^ 
microcomputer BASICs, (his is possible. I'heareasof potential outlined above are 
thcareaofstoreliirtheriiiirmeheui):,*, tairlv easilv implemei.'ahlc mi the srnn- 
catedbv-lollincrih, uiterpietei ih.,1 then; dard microcomputer systems lurrentlv 
is less total memory available than usual. used bv schools, thus malon,: (lie transfer 
In this wav sikIi programs will .it least be 01 anv material develvped correspond im- 
able to run on anv ol Ih, i»no miJd ul Iv 1,,-asibJe and practical As additional 
computer Willi the standard I'.AblC Ad^ item, of haidware and soltware become 
!| " : ' '-■■■old have t ■ I -. -n,.,ii-i,d -one rally available to schools - detailed 
torunoiindifforentsystum. hut with sim- e/a pines, lluppv disc svslenis and voKe 
pie routines of a few instructions, such as mpirt and output -we need Investigations 
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the price oi such 








sive. They cost 








£30.000 and can o 
and most success 
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lltliLuir 


dinth 


largest 






si 1 BPS 




Systems Ltd of Lymm, Ch 






by two specialist 
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meets the needs 
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e from 
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pensive equ.pm 




ailed 












bv Rank's Electric 








The two founde 








Bame Stephens a 


rid Leo 


ennett 


Barrie 




desk is then used to key in, cue at a lime, 
e various voltage sellings which have 
en automatically converted to a digital 
rmat and displayed on the portable 
:sk. Each cue is given a particular luca- 
>n in the memory. Ifonlym 



leeded 






ide on the portable _._.. 
dcptnderitly oi the manual desk. 

The electronic circuits, in the 19 inch 

rack, interface with the existing theatre 

control desk by using time — division 

multiplexing. In the read state the BPS 

:hannel from the 



pi ex lighting sequences. The mc 
common employ several presets. That is 
lighriiit; cnnjioJ board which is used tos 
up in advance. .1 particular lighting coi 



COMPUTER 

LIGHTING 

FOR 

THE 

SMALL 

THEATRE 



tl thea 



This ink. 



highway. At the same time, the . 
the highway is read by a digital-ai 
converter so as to provide analog! 
ages which are applied to the i 






: The 



■huh !■ 



arranges for the 
o the 



ornmon hi S lnv.-sv. As previously. 
Iiyital to analoRu,- conversion takes place 
o provide outputs which are applied to 



;ofa 



highway. In this 
uslym ■■ 



s the BPS System 120, an' unlimited 
torage capacity. 

cards, a power supply unit and ii 
acing equipment. A small portable i 
arrics the operating controls, cue i 
atora and such like. The equipmci 



red. !f more than 128 are required, 
ntents of the main memory can be 
;rred to a magnetic tape cassette. 

anyway, beiore the power is re- 
1 as the" semiconductor memory is 
eable. 

ias already been installed at the 
k in Altringfian 



5. The 



! .portable desk is linked to the 
3iy unit by a simple four-wire lead; 
it, provided the lead is long enough, 
mtrol desk can be brought down into 
iditorium to enable lighting adjust- 

■ first step is setting up a lighting cue 



theThea__ _ 
Win at Aberystwyth on the Welsh coast. 

At present there are more than 400 pro- 
fessional theatres in Britain. Less than 
10% of these having lighting-controllers 
with memory systems. To these can be 
added a developing number of dvic 
centres and art complexes. 

The system Barrie and Leo are now 
offering the theatrical world holds out the 
prospect of performance to approach that 
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STORING IT 




for setting or 
i in unchanged 



ent) at which the FF is 

, ___ . „„,„„„„„„, ,,„„„ important. The condi 

—..imonJyitiskniHvnjs j, >;',■;■ :!.-,■ Figure 1 resetting theFF shoi- 1 - 

sh,m , jtoul Hi,' simplesi kind ,,: ilip-H„p th.it moment; win 

possible. This kind is known ,is a DC (or the FF will set, res. 

osvndironous} Set-Reset Fllo-l-mo i . - , in .ii-E>ondirii;t.!i thi-i 

brief, DC SRFF), inputs. This "mc.mcm 

The terms art and ivslV refer ti> (he two strobe, trigger o, ,lod.. ,-,nd toirK.-oipor.it, 

states the FF can attain. it in the design of the FF we need an exft-i 

When it isjn the set stale its i_) ,,,itp„t i-. input ,ind Iwo e\tra gates as in Fie. 2. 

h^li.md ilsQoulpul is W. and Olenitis t n [his tvpe of FF called svnehrnnnus 

,n the reset state Q outpt,, is low and „s Q SR ,, lh , \ \ ?& £j T',' n th^Sk ^s 



outputis high 






high and Sis high and Ris.„.„ - 

reset when theclock goo;, high and Sis low 
and Ris high. 

In some applications onlv one signal (D) 
is available, the level of which (high or 
low) noods In be stored. Inr this purpose 
wemodifvou,FFasmFig.3. 

This FF PS known as a D-type FF and the 
loader can e.isilv verify that the FF will set 
il H is hij.li iihen !h,.. dock goes high, and 
it will reset if D is low when 'ho clo.k goes 
high. 

Some Applications 

they are ideally suited far storing binary 



ll lithe IT i,- 





_n_ 


T^E^" 




3o-^' 



can plae 



using D-tvpe or SR-typcFF's 
tion of its implementation . 



either by 
:h D-type 



regis 



ivthect 



■red illlo 



(strobe) Une, 

.mo is ,1V, nunie tnniseonnspectinu on the 

Orj, fl], 0. 0,,., lines. Thus if we 

should wish to add two numbers contain- 

their respective outputs to an adder, and 
the outputs of the adder will give us their 



Flip Flops 



ion I'll-. michi hapcvr. .mil 



ihilt the 
number 01011100 one place lo the left and 

The reader can verily that by doing so we 
have doubled the value of the number in 

A possible implementation of a "right 
shift" register utilising SR-rype FF's is 
given in Fig. 5. 



The: 



rc-c.i-.ie:- i 



n Fig. 5 is 



hinkm^-ha 

;ign stage, that 






s advantage is.nseii.ired vvitii thefeesi- 
k links (Vi iriirii the q_output to the K 
utput(Y)tu 

i the I and K 
n when the 
es. If the FF 



lt.'.idiiij> edj'.e ol Ihe clock ani 
was set (Q = high, Q = lm 
happened, '.hen the K input |i 
enabled and the J input ga' 
e the FF V. 



■he elhu- 



, if th 



FFw 



vould b 



;t(Q = 



, Q = high) whe 

the FF will set. So we can see that if both 
the | and K inputs were left high all the 
lime then the FF will alternate in state after 
every clock pulse and, in effect, it provides 
a pulse at the output for every two clock 
pulses at the input - ie. it divides the clock 
hequcnev hv lu'naiid this i librae tens tie nf 
theJKFFisvery widely used in the design 
of counters. Because of the versatility of 
this FF it is perhaps the mos! widelv used 
FF. 



Of course, now. 


«ith the increase in 


integration, it is po 




such FF's on a single 


"hip organized in all 




ovide registers, shift 








tried in this scnes of 






into the building bloc 


:sof digital electron- 


ics, without pretend 




on the subject. Ther 


are manv textbooks 


on this subject and 
















ficult to understand 




thought before. 
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Part Five: Computers And Speech 



above leaves the reader 



<>f -prainns ["I'trrjin- in a highly o 
strained and formal artificial language 
(such as a normal pro 
guagel, and FiijtLV.d olloi 




standing, and will be discussed in sor 

become clear thai this, in itself, represer 

On the other hand, we may wish 
produce a system with which a hum; 

■ b,. 
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feature of the spectrogram is that there 
exists some high intensity excitation in 
and well-defined frequency 



i fact o 






l.We 



this problem as 1 adding 
li men si on of complexity to a 
guage understanding system. 



by the speaker into a form suitable for 
processing by the "understanding" part of 
the system. 

In this article we shall look mainly at 
some of the problems involved in speech 
signal recognition - in other words, the 
processes by which a spoken utterance 
may be recognised, at least to theexi 
producing a representation of lh.it 
ance in a form suitable for further 
puter processing for the extraction 
meaning. 



Description of speech signals 

Let us first look briefly at the way in 
which speech signals are produced. The 
whole speech process is initiated by air 
"-- : .ng expelled from the lungs and through 




resonant frequencies of the vocal c, 
with the shape assumed for the pro- 
duction of the particular vowel, and are 
referred to as format freqtiencies. In practice 
a number of formants might be identified 
for any particular sound, and would 
usually be labelled F, F„ F, and soon from 
the lowest frequency to the highest fre- 
quency. For our present purpose, how- 



.r.ener.il r,.- 



shall li 



An approach to automatic 
speech recognition 



Thei 



tefon 






nfthei 



thi 



vple. consider a phoneme 
such as S This is produced in yet another 

different way by building up pressure 
with the mouth closed, and then suddenly 
opening up the cavity wi th , ' 



wnr.il re-: 



:sfrom 



. of ( 



rating 



■ in the 



n of a 



■rounding environment. 
Very often the passage of air includes the 
setting up of oscillations in the vocal 
chords to generate pulses of energy to 

characteristics of the uttered sound then 



iigna! are most imp< 
convey a great deal of information which is 
of value in identifying an utterance. Let us 
illustrate this by considering a method by 
which it is possible to discriminate be- 

A feature of vowel sounds is that they 
are produced by an articulation mech- 

fixed. In other words, to produce a vowel 

d the sound is prod- 
uced by the vibration of the vocal chords. 
This fixed shape and function of the vocal 
is that the formant frequen- 



nthei 



dbyfi, 



nasal and oral cavity shapes i 
course, changed by movements ot the 
mooth, lips and tongue. Speech may be 
broken down into very simple units 
(phonemes) which correspond to the 34 or 
so basii different sounds which may be 
— iduced. Some of these pho 



thos 



refer 



nthecc 



of this article-are listed in Table 1 

It is possible also to assign eacf 
phoneme to one of a small number o; 
categories determined by the physica 
mechanisms of its production by the voca 
apparatus. Consider, for example, thi 

such as the phoneme* (see Table 1). This 

open oral cavity with the tongue forward. 
The vowel sound o is similarly produced, 
but with the tongue pushed more to the 
back of the mouth. 

Another class of phoneme consists of 

produced by a process whereby air is 
forced through a constriction formed at 
some point in the air passage to generate 

cavity resonances. In the case of the 

junctive positioning of the tips and teeth, 
while the sound u - a voiced fricative - is 
produced in a similar way but with the 
addition of resonances excited by the 



Frequency characteristics 
of speech signals 

i fairly complex sound wave which issues 
from the vix-al cavities In general the 
signal wi : be .' combinatiiin of compo- 
nents with d-.ff.'rer.l IrtuLendes and in- 

siT.tmg such an utterance \A in the form of 
a type of thrw Jmoni.ii.jl graph known 
as a souno spectrogram, an example of 
which is shown in Figure 1 , The horizontal 
axis corresponds to time and the vertical 
axis to frequency. The third parameter or 
variable defining the signal is intensity, 
which is represented in the spectrogram 
by the darkness of the trace at any point. 
The spectrogram shown in Figure 1 

..... 



9 fort 



:e do not 



igure 1 shows a typical scatter plot of 
ssurements taken on frequences oi the 
f two formants for a number of dif- 
■nt speakers articulating a number of 
erent vowel sounds. It can be seen that 
ery high degree of di 






with a i 






s thes 






for a 



I The n 



corresponding to thi 

vei groups are lar R e!v dis;oin 
and show lift- overlap indeed, it ha; 

sounds may be distinguished to a rela 
lively high degree of accuracy by means o 
simple measurements of the frequencies 

of only the first two formants. In principle 
the accuracy of a system using thiE 
technique might be improved by consid' 
ering in addition the position of highei 
frequency formants. In this case, though 



rir^fr^ 






With other phonemes the situation is 
not usually so dearly defined, since many 
utterances require the movement of the 
a rti dilatory organs during their pro- 
duction, and a consequent change in 
formant frequencies is observed as the 
vocal cavity changes shape. In this case the 
formant positions would describe a hme- 
dependenl trajectory across the F ]( -F, 

many phonetic sounds is typical ol L i widei 

vestigated further in the co 
practical system for accomplisl 
pie speech recognition task. 



Practical speech recognition 

i.l"!i t- :ei|u. r '.:d In -. la-.^Lt-,- 



Thus, in the coi 
the vocal organ 






■■: -■■■.■■ ::, : 
r the duration 



of the utterance. 

A technique which may be used to iden- 
tify a word spoken in isolation and which 
is based on this formant information is 
illustrated in Figure 3, and operates as 
follows. The speech waveform is sampled 
at a number of discrete time intervals (per- 
haps every 30 milliseconds or so) and 
within each rime slot the first and second 
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isitiuns may then be plotted on a graph 
:th Fj F 2 as axes, and will trace out a 
ijeetory such as that depicted in Figure -1. 
If the word to be recognised is known lo 
belong to a limited set ol possible words 
(the vocabulary of the sysleml then it is 
possible lo compare the trace produced 
with a typical or archetypal version of each 
of the words in the vocabulary, selecting 
the word which gives the closest match as 

I'llL' perlozniailLT ..( llii-. ivf.u 1 ill system 

the vocabulary size or the simil.mlc- be- 
tween the word* in thai vocabul.irv vvLI be 
likely to pro. luce a degradation in the per- 
formance of the system. Likewise, thevar- 



i the 



ferent speakers will ususally mean tf 
performance will be worse if the system 
used by a large number of differ! 

number. (As an exercise, consider wt 
s.llcglirlids might be introduced to mil 
mise this problem;. Within this latter an 
one particular problem to be consider 
might be Ihe way in which rcgior 

■'■: p.'liicul.lik vowel Miund'. i. ore.i.li 



for 






Recognition of 
connected speech 

It will readily be appreciated that the 
recognition of a string of words - a 

difficulties involved in isolated word 
recognition. 

The additional difficulties arise for a 
number of reasons, hi speaking a con- 
that word boundaries are often not well- 
defined and it becomes unclear which 
sounds are lo be regarded as making up 
any particular word. A further dillicully 





ilation of a partic 
nav be affected by 








followingit, Likev 


■iscipho, 




omitted altogeth 


- when, 1 
















In practical sys 


cms for ii,t 


reecgni 



straightforward analysis of the speech 
signal itself is rarely sufficient for recog- 

practice it is necessary to combine such 
information with information related to 
Ihe permit led grammatical and structural 
rules of the spoken language (syntactic 
information) and the content of what is 
being said (semantic intormationjin order 
lo identify the utterance with a greater 
degree of confidence. Figure 5 shows the 
block diagram of a possible design for a 

Speech understanding 
systems 



jsual 



taJk io terms of systems for speech 
durst.]; id: ia; ruther rhan speech recott- 
ion. In other word's, for most pivicoc.il 



rather to e 
n of the 






. Thus, the requirement 
of very high accuracy of individual speech 
unit recognition maybe relaxed in favour 
of a performance criterion which relates 
more lo the degree to which a system may 
interpret the meaning of, and act appro- 
priately upon, spoken commands. II is 
clear that a system which satisfies criteria 
expressed in these terms is likely lo rely 
much more on syntactic and semantic in- 
formation than on the simple extraction of 

associated with this idea of undersl.i riding 
natural language, and the techniques in- 
volved in (he implementation of a system 

introduced and discussed in the next 
•article in theserics. m 




PHONEME 
SYMBOL 


PHONEME 
SOUND 


I 

1. 


a as In "lard" 

b as in "bag" 
e as in "get" 



TABLE 1: Some phonemes and theii 



MULTI USER.MULTITASKING 



MICROSYSTEMS 
FROM £5000 



l ; orbusuies5,eduaj|innand sciemifie u^c 

• i nirtridgc storage 10MB to 1200MB. 

• Comprehensive utilities. 

• Word processing. 

• MuHj-language (languages supported 
include K;-isic.Cobol,r ; onran,APL, 
Pascal etc. 

OEM and Dealer enquiries inviled. 

F QUINOX 

COMPUTER SYSTEMS LIMITED 
Kleeman House. 16 A lining Street, 
New Inn YarrLLoDdonEC:A 3111!. 
Tek01-7392387B£ 01-7294460 




lUSninDYooe 

(own<sysirifss 




Announcement to 
all recruitment 



II you have dismissed 
advertising in a monthly 
publicalion because of the 
long production time then it's 
time you thought again. 
Computer Age has 
streamlined its production so 
it can take your camera 
ready artwork just 24 hours 
before going to press. That 
means just two weeks before 
the magazines are 
distributed, 

ComputerA ge 

Get all the facts today by phoning 

Vanessa Blackburn Kiddle 

or Tina Roberts on 

01-928 6394 
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HIGH-LEVEL 
LANGUAGES 
FOR MICROS 



*||*my people felt. ,,nd no doubt many 
Jul still do, that the advent of the micto- 
*¥Aprocessor meant a return to 'teat 
computing. A return to the days when you 
spent hours writing, studying and optim- 
izing binary rode — investigating every 
intricacy of the processor architecture and 
machine code. 

Others, notably Professor Edsgar 
Dijkstrr 



it will run on may vary widely. Never- 
theless the languages .oe available. In this 
articlelshall be tracing the development! 
high-level languages and hriellv describ- 
ing those available lor microprocessor 

The concept of ,i high-level programm- 
ing language started in the Wits: in parl- 
iciil.n within, R.!Rllv.\V:.i-,ve,-n K'^-j. 



closely related to mathematics and scien- 
tific calculation, this being a reflection of 
the use and users of computing at that 
time. As the use of computing spread so 
new languages developed The most sig- 
mficant was COBOL, which was designed 






rould s 



k 20 



s to speed up the writ nc ot priiL;i^;r:i> 
one time it was thought "that the wh,.], 
a was impossible but slowly and ai 



In Ore 
program. 

CORAL, a development of JOVIAL in. 
poraiing some of the ideas of Algol-60. In 
America the need to provide engineers 
with an online computing facility saw the 
■ BASIC Iron- FORTRAN' 



apply equally in microp 
microcomputer application. 
vention.il computing. Hit-re 
occasions when it will !>,.„,. 
assembler level or ace 
architecture. However. 
labour costs, maintni: 
ability will alwavs make 
'--ellanguag 



TV. 
Ther 



languages appearing y 



i.igh:^ 



Given that 



What languages are available? 

What are the differences? 

Which should I use?' 



'oul 3-4 languages .ivoil 
mooters". Well, that ]• 
Jth. in our Forthcoming 



If. languages a 
ot exhaustive, i 
mguagevoues 



During the FORTRAN project discus- 
Europe and the USA over the develop- 
ment of an international algorithmic lan- 
guage (IAD. Several attempts were made 
such as JOVIAL (Jules Schwartz Own 
Version of the International Algorithmic 
Language) and ALGOL-58. Bv further 
development the Algol-till language was 
produced and definitively described bv 
the "Revised Report on the Algorithmic 
Language Algol-dfl" in 1962. 

Although many other languages were 
being developed. FORTRAN IV 
" it-f- 



in the late 1960s IBM brought out their 
attempt to combine the best of all the 

major languages into one language, PL/1. 
Iht ' _ Principle or Ihi- language w - 



s the dc 

provoked endless discussioi 
is the better 



which 



Algol and FORTRAN were of courss 



contained facilitie 


...,„ 


u-k, .,. 
















find « 




particularly w'ith 






and the individu 






ished. There was 






mentotAlgol-MithalledtoAlgol-nS 


is a very powerful langu. 




limited applicati 


n. Dui 










guage by Impen 


1 Chen 


ic.il Inciti 


As you will see 


from fig 





king gap after R'l'L/2 before we see an; 
rk'W l.ingu.ig,". ,ippi.',inng. I hesc new l,in 
glides have been prompted by thi 
appearance oi tin' miLTiipriitt'Sscr, I'hu! 
we have I'l./M, PI.Z/SYS and MPI. 
have been produced by the micro 

miistnuiahlvi'AM/Ai . ['ASCAI. waHiirs 
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language designed for It 
lepartment of Defense fo 
e programming. ADA is 
a very important Ian,, 
oceasurs in fie 1980s, 
ig looked at 



111, it [leaned b\ Ihe lumpcan Mm I 
ieanlchbiahofCli-ilLnrvv.rll-IUi'l 
named ADA after AuguM Ada IS 
Countess Lovelace, who worked 
Charles Babhage ,md is considered 



,il d.-M-lii;- 



ADA 

The United States Department of 
Defense had hundreds of different lan- 
guages and language implementations in 
use. Consequently in 1975 the 
STRAWMAN project was set up to define 
a Common High — Order Programming 
Language. This specification went 
through Ihrce refinements (WOODMAN. 
TINMAN. IHONMAX) until the STEEL- 
MAN' project in 1977. 




SUN, MON, TUE, WED, 

ly variable of type DAY could 
one of the values in brackets, 
her tvpe could be denned: 
TYPE WEEKDAY = (MON . . FRI) ; 

i variable of this type could only take one 



of the value MON.TUE.WED.TI 

Several versions of Pascal are 

In particular, ihe University of 

(San Diego) has produced a po: 

systems. A BSI (British Standi 



MICKOENGINE. 

PLZ; PLM; MPL 
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KMV'tfJ. 



r for 



IECCA (Inter 



■'">'.">'!'.'' 



MOTOROLA also his«l the 
on PL/1 and called it MPL. It w 

.illi, designed I'nr pmprjruiiiinii ROM- K ^ l<[ ' '''■»■' 'lev doped a lytfem for the 

RAM lvf>L-,iLii.i|i l -.i'.KinsLi-i:iL;ihiMi«si li dosijm and dovlopmenl fit software 

is also supported (or Ihe MfiHfflt series. called MASCOT (Modular Approa.h l„ 

Although they are high-level Ian- m ° enta ™n 5 oTma'sToi'7,' .'lot', oifAl 

Sua,-,.,., all thuv Lingua^- ^iw i;ood Nl vvith a run-hm.. ,-.,,,, rive and parallel 

ac,-^ lo il lt ._ F11 -„.„s.,r architecture and p[oce65Jr ,g fadlily . P 

panies as Systems Designers Ltd, GEC 
and Ferranti. 



RTL/2 



CORAL 66 



RTI../Z was designed t»v Imperial C.hcm- 
icallndustriesLtdinW7i.lt was designed 
fur real-hme computing in such areas as 
online data collection and data communi- 




BASIC i 




ere' 


AJ 


HS, 


J) 






BASIC 




r.,.1 is 


\CC-llentli 








the programme 


ISllutdL- 



Overview 



ievelopmen^ ^ 
The COBOL progi 



programs. When these programs 

ulesiare written and tested they MicroFORTH is available L.n M6SO0, 

lanterned to the mamtrame. In RCA IHOI... 7S0 aid I'otvTORl I [ on kiiso 

:h> problems o: ,n evading the WW?. «!% Tl 'Mlii .n;.l DEC LSI11 

ne with developmenl. and res- FORTH has been .ovcred m a series of 

program developm,..,! hv long arliolesina.TWUTFR ACbbvCilFilbcy 

n , can be overcome at reason- Conclusions 



FORTH is an interesting language for. V ou h 
kcAFL.itdoesnolhaveitsrootsinanyof bac language when ThVTangTi', 



COBOL was designed be In 
of the interactive style o 
Nevertheless microcoria pc 
versions of COBOL offergoo! 
the del elopmenl of VDU bas. 
number of the COBOL imp 



. invention.-!! languages. FORTI I was tacilihes 

developed hv FORTH Inc., an American thelangi 

It is available on a number of mini- grammir 

computers as MiniFORTII. On micro- men '■ 

processors there is the MkroFOR 1 11 | lir i- .. L , 

guage and also PoivFOKTH which allows ha\o s,i 

multi-programming and mulh-user languag, 

operation. ^|| m 



n the prospective programmer do? 






i by use 
le FORTH functions 



opm. 



(JON — switch o 
QOFF — switch 
TENTHS -eauaeai 



< GODBOUT PRODUCTS ' 

L HIGHJ^JALFTYJ^ELIAmj^ 




MAILORDER ONL' 




FTJ 2£ 



XITAN SYSTEMS LTD 



£4409.00 for the system with VDU 
CROMEMCO SYSTEM 3 



CROMEMCO's CDOS L 



ON DEMO NOW! 
The Cromemco Z2-H 

>r only £5380.00 yet the reliability and quality of 




XITAN SYSTEMS LIMITED 

23 Cumberland Place. Southampton S01 2BB 
Telephone (0703) 38740. Hours Tuesday. Saturday 9.30am to 5.30pm 




Tfourkey. 

To MICROCOMPUTERS"' 



m 




Can you beat these prices? 


electronic components 


2102L-400nsSRAM 


£ .55 


21 14- 250ns SRAM 


£ 3.51 


4116-200nsDRAM 


£ 4.50 


2708-45uns EPROM 


£ 4.39 


2716-5v EPROM 


£14.50 


ASCII Keyboards Mod 756 


£39.50 


SFF 96364I3E 


£ 9.90 


TV Modulator Chan 36, 


£ 1.67 


2102Lx8 SRAM 


£ 3.85 


2114x8SRAM 


£24.45 


4116 x 8DRAM 


£31.35 


Please add 50p postage and 1 5% 


^ AT lo all orders. 


STRUTT 




L ENGINEERING LTD. 


^^"^EC^T 


~s 


3r. BARLEY MAR 


ETST. 


Tel: TAVISTOCK (082=.) M 


" ™~™ 



^^»fc**«»» ^J •*•■ WW9 



This middle section may either be pulled out or photocopied 
then filed tor reference It will be comprehensive and range 
oyer the whole field of products, services, events and courses 
PU stands for Personal User. SB stands for small base - that is 
small budget or small business. MB - medium base medium budget o 
medium business. BB - big base, big budget or big b 




□ATA GENERAL 




The CS/50 System is 


Daia Gen 




rirwihi.-. : 




















;:, lo: IOLI: 









COMPSOFT 

Compsolt announces enhancements to Its 

mended oy Commodore tor their 32K PET) It 
.iiM,]ii.-,;|....i.-,-i-i •„■■.■ ■.'"■,. , ," ,r 


for a powerful G-5 configuration with a 10 

ware applications pamages. winch r : re ;il 
available fur r»-ilai inc-.jrle stock recording 

and a library af engineer in, i pa ■ i- ■ ' ■. ■ 
packages are under development MBi i.:.a: 


BRAND NEWs 

"I ,■!■ 


Geesi Micro Systems. Centre City House, Hil 
Suet:!. Rir»ingtemB5 4UB. 
Telephone: 021-643 3013 


cf.i-ff^'jjifnisst 


LION MICRO -COMPUTERS 

L.;.:on ;-,■ ■.■,>,■■ si-.,...| ,. i.-, ■.',:.■, ■■■ 
dore PET wilh software supplied By Radla 

PET microcomputer, a Commodore 3M0 


MICROSOFT BASIC. There are also i wide 


needing any camp u lc- «n l . : .,vir.pf,e SB.FH;" 
Cnmiwir Lifted Did Manor cane, Chil- 

1 ei. Galium 104831 39665 

COMPUTER PLAN 




■■ c. £2.500 SB. 


SurjiiCf-ptic-r/C 'culaion Software Package, 
writier in Data General Business Uaaic. which 

■;-,: co u in i:n j 'ur:,.:i:.iri!i ad wilh pub- 


Wilh dp to 2.500 ent^es ,n any one month 


U- MICROCOMPUTERS 


|!! l i;.;T :l '-r^fipiVr?typB n s U minis' dfficouril 


Tel: 01-580 7333 


L jpeating 


■■ : ■ -.age ■uns ,:■■ the l.; : ,:s i.narerji 


NASCOM 

launched by Nascom. The System BO is i 


. ■ SB,M B _, i ,,,0 5,,-.N,,.^^^- 


s Q.7SO Cnmpulerplan combine their 

' ■ in:.H;ii-i-. pickaqe with Data 

,-,■ i ■ ^manttoolferalurnkBy system 

_ i-om under £18,000. SB, MB 

Tel: 01-572 0395 
DATABANK 

software packages. 

4pp>:- 1 (Printout. i_:;::=.-:i- £ Floppy disc) 
piograms ■jr Apple M.in 2020 lloppy disc 




■=, 


Applications 


CINCOM 


, "™^ll"" 









at a one-oil pr .;= ,..- i : f: :i ie. £30, T0forE30 
8 14 tor £35. PU (Apple, Pet, ITT 2020, 

usiabank Sotlujate Serjir.es. 66 Queens 
floafl, LougHDnrcugh, LEV 1HD. 
Tel: Loughborough 10509) 217671 

DIG ICO 

Scan dala Centres Ltd ot Haywards Healh 




uaHable. Example ol system costs; 
32K System. £505; 
4BK System wilh colour graphics, EB20; 

(V, =Ij..j«! ■.-.■ii- i.f! .- ,56D Kbytes), 

£1.355. 


COMMODORE 

32K "big keybo. ■.. ion . ■! I li„- 

WiydPro is ilopp-v diac-baied logether wnh 
:|-.:.|: r-: .,|,- : . T 1 1 ,- n^^gc- cosl:- £75 and 

Ihe 2040dual floppy disc unit and II is capable 


=crlr; 

d ve a Rea> t 


PU. Education. 

Nascom Microcomputers. S2 Broad Street 

Tel: (02405) 75155 Telex:837571 


(Pet) 

Commoaore. BIB Leigh ."■■\il. Slr.ugi: in:d- 

ing Estate. Sliwjh.Berkshire. 

Tel; Slough 741 11 


andChubbCashCR3/?20icrminalsSB,MB 
D/gjco Lid, Wedgwood Way, Stevenage, 
Herts. SGI 4PY. 
Tel: Stevenage (0438) 433 ii 



HOTEL MICROS YE 



BRAND NEW. 



3YBER- Manager or Corte 



SCAN COMPUTERS 



BFI ELECTRONICS 



T US 9900, and SBP 9S 




KinGSTan 



MB tram CMC TANDYSET 

TRS80. 
M wodd. CMC XPANOR 1 



functions to be achieved including keyboard selectable configuration J 
with full modem control. £135.00 ™ 



Corporation 



ar 2,000 units sold, this IEEE 4BS/flS332 interfa 



£150.00 Stand ai 



A low budge- Ibbb 4HB.-R 
CMC ADA 1400 



J RS532 with extsnsi 



i» 



, lines (RTS, CTS and 



KINGSTON COMPUTERS LTD 4 

Scarborough House, Scarborough Road, Bridlington. Telephone 0262 73036 ' 



W MONTU WE H&P A lAYMrim TASTEHIL 

pisa&m&m' 




TAhlOY 





goon &>o*m> 



OHV££Y PWLE !■ 



II 



Kingston Computers Ltd ■ Scarborough House ■ Scarborough Road ■ Bridlington 

Telephone 0262 73036 Ietei 52542 
A member of the Dele Group of Companies 



<^> 



BRAND NEW. 




1MLAC International Lltl. IMLAC H 




LOG- F! Is,-: 






SSA2 




.,:;, r :;;:;;.: 


























ref.-oa9?e33P3 




Intl^fiffnno 


n=os:na:Oe* 5100, the new 




carnal "" 


miml has re- 


Tha 5100 is t 








ocumenlin 8 


.1 ,, 








'■'"■ """" 


:-..;:. :■■.■"!-:■-.: 




la; :-,- MB. ea 




xllraiy copying 






/enue, StounA. 




53; 7002/ F a 




3744? r&ex: B48952 





Processor 6* Memory 
Boards, Chips, 
Programmers, Test 
Instruments, Modules, 
Training Aids. 



■ WiVurm 




BRAND NEW. 



DATA DYNAMICS 



SM Ltd, Ebury Gale, 23 (.invar Belgrade 
SIreel, LonOon SW1W ONW 
Tel: 01-7304544 Telex: 9J6635 

SOCIETY OF ELECTRONIC AND RADIO 
TECHNICIANS 

l.i iifi';reilai.on *-,;h 1'ir LI and the IERE a 



RAPID RECALL 



operating systems. Current u 



times a year By !PC Sc.innc and o„ t ,,,„■;-.„"; 
yP.-essLld. PQ. acsfiS Weslbury 

.rr.;vGJ2 5BH PETSOFT 



ABACUS SOFTWARE 



PET COLLECTION 1 



Tel: (0923) 33537 Telex: BB WFD G 32243 1 
DEC 

Lligii.a Equip™ em Co. Lid. has introduced a 



i6/Sfl Hagley Roan. E :,':;(■■ vsr.-.: 




Jacobs Computer Systems Limited 



for Complete Business Systems 

Do you expecl mainframe quality software in your 
first Computer Business System? Rather than the 
low quality systems you have seen or heard about. 

experienced i 

computer base* 




Complete Business System on 
HORIZON computer £4650 



IMS 8000 computer 
in special desk 



£6950 
excl. VAT 



f 310 Kilburn High Road, London NW6 
Telephone: 01-624 6693. 



IF 



MICMSMVb 

is me Company to contact 

We coven a full range of equipment including the APPLE II (from £695/1 BK), 

theMICROSTAR mmii-.iser svsietr: (from £4,9501 and the powerful ALPHA MICRO 

which will run 1 to 22 terminals- the most cost effective system available today. 

WE OFFER A COMPLETE SERVICE which encompasses advice, systems design, 

sale and installation of. computer and peripheu-jls, as well as la ilormtide software, 

where necessary 1 hnre sre m ly iiuc..irrv.'iio.-i ACCOUNTING .-inc! WORD PROCESSING 

PACKAGES etc., tor ACCOUNTANTS, SOLICITORS, MANUFACTURERS 

RETAILERS, MEDICAL PRACTITIONERS in fact all business applications. 

ALSO in stock are PRINTERS. VDUs, CONTINUOUS STATIONERY, DISKETTES 

DISK BOXES, all from the best names in the computer world -TEXAS LEAR SIEGLER 

TALLY, QUME, PAPER TIGER etc. 

So if you either wish to huy a cor 



MICROSOLVE COMPUTER SERVICES LTD. 
3rd Floor (rear), MIDDLESEX HOUSE, 
29-55 High Street. EDGWARE. Middlesex. 









Interpreters 




Basic David Martland 






CHARAC1ERISTICS 


■■ ^pnst users of small systems are familiar 

■HI with the BASIC language, and will 

JtfAperhaps he aware that marry of the 

available versions ol BASIC are inter- 




OF 


operate at high speed, it is usually nec- 
essary to write assembly code subroutines 
called from BASIC, and it is quite sur- 
prising to notice the difference in speed of 
these subroutines and the lines of BASIC 
which call them. For example, manymic- 

contenls of the screen, and this works fast 
enough to appear instantaneous, but the 

equivalent HASH program will seem 


they 1 

speed 

Ihecni 


INTERPRETERS 

ke, and at their normal reading and LISP, while FORTRAN, Algol. Cobol, 
They will, however, have to waita and PL1 are normally compiled. Pascal 
iger before they can start acting on exists in ,i number of cum piled and inter- 

n th«™ i B . <™y,o™Wp rimartnn Languages which are designed for/inter- 

1 " | L ^'■'■"■■■ lh ' L " || 'j 11 ' 1 "^ 1 active use, such as BASIC, are almost 


llji 1 




xist P which translate ipl.-tr pro- "'' L ! m ,1! '".' ""''T'-eted, because the 

' '!. l1 Vhl"rVl-u^' ! 'n l |'!!' hu-t'ir L " ,1 'i 111 ' 1 '' '-• !n lh '* n Lv •'><**•■ Most lan- 
' ",' ' '','.' ,'". ,"' ! " ' "' ' h ■- interpretation and .ompiiaiion, the 
'., ,,,,,"., , „ , ,' * .Vl,,',' ' ■ ■ "■ '" " lli '- l; th '- : ^ d ™W giving the 


him.Howevei tFltryrDBlfctoaRiiBsiari | 
would find it almost "impossible to carry on 


pr„j;r, 





e,u.iue. 



:.l.llil.. 



Hie computer expect?. However, there a 
programs .n-.iil.ihle, railed interpretci 
which will work in a way similar to ll 
human interpreter, and which 

"le program: ' "' 



bo under 
There 



dbyth 



nSt.Ask. «■ 



Russ; 



, ,.i Lnfil^l 



Russian, When the Russians read th 
letter, (hey need not slop to think that th 

they can reply in Russian, with anothi 



for c 



nclh.i. 













3 






" It- 




4.5 












5.0 5.0 5.0 












■v-p:':.;: :.-i ir ,.:l , 
V1AT statements in FORTRAN, a 
i..i 1BUUB u which is normally compiled, are 

uliv READ and WRITE statements are so 
Blow in FORTRAN. 

For much more detailed i: 
guages Peter Brown's book m 

Now let us consider how mi 
techniques can help us to write 
Suppose a manufacturer 



Basic 



may not take too kindlv to writing FOR- 
TRAN program. ,iiid there is the added 

small to support the FORTRAN compiler, 
although it will run the- resultant program 
To date all the work has been done on vour 



The target machine hasa version o/BASIC 
which you can use to write the interpreter. 
Let's see how you might go about writing 



first sight it looks easy, and you 



and si 



e none of Sh 



ought) with the output 
i order to produce flal 
holes drilled in them, 
'ide by 20 cm Ion;!, and 



metal and pos 

b. Move plate 
rightadistanc 

:. Move plate lor 



■e seen that the tool operates by 
if workpiece from side to side, 
oving the drill bit at right angles 

" : ' accepted at the start of pro- 
alt hand edge of the plate is 
l.snforthisparticularopera- 
neverhc necessary to use the 
little 



of FORTRAN, that 



This will have the advantage lh_. ... 

long run you will have fewer demands 
made on vou, am I be lesn likely to make an 
expensive mistake in one of the monthly 
modifications. 1 low do you go about it? 
Firstly, you will have to incorporate all the 
machine tool operations into a language, 
preferably which the manufacturer's staff 
will find easy to use, Vou think rhev will 
accept the following set of statements 

ACCEPT 

MOVE LEFT n 

MOVE RIGHT n 

PASS ON 
Although it is possible to describe the 

processing for a single plate by these ins- 
tructions, it is not possible to describe tin- 
repeated operations required for a whole 
batch o( plates, so you decide (ogive them 




'"■■" input pro- 



and so on. Unfortunately 
cedure has not taken into 
format requirement of the input language, 
and you can't see how to handle the labe I-. 
Eventually it dawns or. vou that the easiest 
way is to codify each of the input com- 
mands into an array of numbers, and vou 
also notice that for the simple machine tool 
language only backwards jumps are 
allowed. This simplifies things 
considerably. ^ 

After a certain amount of effort, you 
arrive at the program given in Fig 3. it is 
written in BASIC forn TOP 11/40 A des- 
cription of its operation follows (see 
page 88). 
a) Lines 8000 to 8095 form a subroutine to 



under the dri 

move right insn 

thought vou decide to write FORTRAN 

the manufacturer on!" -™«« ■ -i™ - 

mere 500,000 plates 
FORTRAN program li 



Thoughtfully, you dec 
anguage free format, so 











CALL ACCEPT 




CALL MOVEL(5.0) 




CALL UP(4.2) 








CALL MOVEL(5.0) 


UP 4.2 










CALL MOVEL(5.0) 


00 WN 1 


CALL UP(4. 5-2.6) 




CALL DRILL 




CALL PASSON 


UP 1.9 











the program, because now he wa 
holes in different places, as part of a 
ent batch. You're not too worried I 
and after a short while the new prq 
1 ' stalled. Howevei 



tually he i 



COUNT 500000 LABEL 1 ACCEPT MOVE 
LEFT 5.0 UP 4.2 DRILL MOVE LEFT 5.0 DOW 

1 .6 DRILL MOVE LEFT 5,0 UP 1 .9 DRILL 
REPEAT ON COUNT LABEL 1 



h after 



1ar8050BS+S£G(BS.1,1) 

8Q50BS-RIGHT(BS.1) 

orfl0S0B$+B$(1,LEN(BSj) 

b) Lines "000 to 9030 form a subroutine 

which gets the ne*t line of input into 

AS. For some systems AS must be 



part. Other svstems do not have VAL, 

d) Line 15 gets the next command won* 

e) Lines 20 to 93 perform a switch on the 

command word found 

n i mi.-. i::>:.. .'V-M--1, :. ; :.. Fi,.i.ip. itconi- 
mands into the assembled code array 
C. 

g) Lines 500 to 520 Fag any errors in com- 
mand words 

h) Lines 1000 to I960 perform actions 
given in the code arravC 

i) Lines 2000 to 2021) increment the pointer 



ere 


iient the pointer P 








Isatehandledbvs 




ses in a table K, w 


alrun 


□me. No check is f 


rn'an 


indeFined label W 


gram 


D stop. Because 1 



Basic 



riotous:.- 
tackled, b 

u.;iiitiiik' -unpin 111. in that 



the program, whilst supplyine; 


our own 


mi id if vine; .mJ valiil.iiini; .ill ul his i 






mi; ;.'ro.-.r,nn--. II lif h:id opti-i- to ii-n 






L.,.ilri'lpr,>.;r,im„iiil(lKTi;AM.'.'v..'|- 


an emulator for a microprocessi 






or a test editor, or a word processing 




svstem The number of poss 






considerable. 










pivialivi' ti'i liiui|i[i's ill till' riu-.li; pl.1t 






to'i^idi.'iv.bli.'. .liitl portability mu hi h 


another advantage. In the year 










To sum up, interprelers provi 






simple nay ol in-plemi-nlingpri.jiiai 


machine tool which does not ha 




pi-rtoimmj; relahvclv slow opera 
1 li-i|LIL-nllvthi-vnrovnle.idv.ie.l.i S es 



modilie.! I.. find tiie .nidre 



7 can employ an interpreter t 

translate my sentences 

as I speak them'. 



fiivv hi-s u.ui ■,.iilit"t,.i>.-nl -■■n.i|-.-.l |.i,-, <■-,,! '""> "f lower than tor other pi 

netal is considerable, he has over 5«W methods. 

lilfiTcnf programs, ..nil hi. ,s Jesperatelv Reference5 . l Browri p.j, WW 

vomed about how he i-jii gel the nen |n|| ^^ ( _„ nl ,-, lll .^ ,, nd [lllL ,, 

..|„.;.,,K.:,t ivor.um. MluulO hi- -nop In- wj |^ v ., v v ,; k , ;;„ |-.,,. d . ; 

-..-.-.ii,... -.-. ■,.i.-..ii-.,-,nJ^...-M ! yii-.h.v,,n ,. |ht , tilhi]l1 , .„ ,| V Bc:n .ain 



► To page i 



machine tool, you ca 


JmJ^HSH, 


would be a c 
the programs 


n nidi-Table eflort t.i modil; 


[Vprrrftwrl ,111 


;:,:; 


'~%* a ** r **~ 


^^^^^^^^^^^^^^^^^^^^^^^^^^^_^__^^— ^^— 



If you are selling a computer, product 

or service, seeking computer 

personnel then you want the magazine 

offering the most. 

FACT 1 Computer Age will not 
increase the advertising 
rates during the period of 
your series booking. 

FACT 2 Computer Age is the 
magazine highly 
recommended by The Times. 

Two good reasons why you should be 

phoning the Computer Age 

advertising department 

01 -928 6394 

Vanessa Blackburn Kiddle Tina Roberts 
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QUALITY PROGRAMS FOR CBH/PET 

PAYROLL 



for 32K CBM - CBM or Compu-Think Disk 
and most compatible printers. 

Probably the most 'user friendly' and 
easy to implement payroll program on 
the market. 

Will cater for over 200 employees and 
hourly, weekly and monthly can all be 
mixed on the same file disk. 

HOTEL GB 

for 32K CBM - CBM Disk- most printers 

Will cater for up to 280 rooms and as 
hardware and software costs are only 
in the region of £2600 even the small 
hotel can now join the computer age! 
A delightfully elegant program. 
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LAIMDSLER SOFTWARE 

29a T0LWDRTH PARK RD SURBIT0N SURREY 
* Telephone 01 399 2476 



INCOMPLETE 
RECORDS ACCOUNTING 

tm 
With a PET COMPUTER 




MICRO COMPUTATION 



GEMSOFT 

Specialists in Business Computers and Software 
APPLE, SUPERBHAIN. SWTP, VIDEO GENIE 






GEMSOFT. Alvsrstona Lodge, 
Wych Hill Lane, Woking, Surrey. 
Tel: Woking 60268 or 22S81 



Software Overview Martin Healey 



Here is an invaluable article to keep as a refer- 



The Traditional Situation 



W been the 

» try from 


pplica 
;oaI of 


















ought to be th 


same 


■ ice thev simp 
reflect the mti 


re of a 



PACKAGES 



pi _ response. Thus rhey only work on big Eiample.s of failure to cost manpower rc- 

ers he- batch machines whu-h well suit a bureau, quirements properly into the economics ol 

" I . . but have never been so well a Lie pied nn computer svstern.s .ire legion. Anothei 

users' sites, and have been verv unsatis- poinl on I Eii ■- topir is the impact of online 

and the facbon ' s ™™P Qllllded b V the fact that ent syslems design to that of a batch sys- 

icnsion such package piov.Jed ; :n .r ..:u:l ,:.:l-.i r..-r - l,,m. ,,, ih.il litempls to add onLne rou- 

iving to tiuns ("'"'"H* needed in practice, although up with the worst of bath worlds. A good 
■s, One 

de.'rarnpa^swh^ restoftheprograms. nond staff- systems arc still s< 

.dependently hav, further problems. an^ of my clients!) which use 



tending long-standing 
impmchcalilv ol cieatii 
scheme when employe 
ly separate compan.e-,1 



W:,l : ■, b, n, ,-,":,■. ,:..| •.:!.'- """"" ^.f^ff*'^^ 



itrol — be sure to cost in the extra man- 

•The use of a P° wer ^p^r^^- 

hiqh-level lanquaqe such as In ' ,rder 10 p" 1 ^' investments, few 

rnam nrR&Sir l 11 '"'' 1 '" IVI ' "'" '' P- ltka S e as anything 

ouauL or twi/o Llther (h „, = , u , L . LL |,,,, Ll ] C objecl code . j^ 

iS a mandator/ requirement' high-level source programs are retained 

■ pack.ie.es ,„c so expensive to modify. The 



her .ompanies have a-tempteJ to grams to attempl lo Ire,: 

_■ the problem of the run-time ineffl- to one software suppler 

res and large program sizes oi para- very expensive. With a 
^r-driven packages ' 



maintained on 


a la 




The use of a high-level language such as 








COBOL or BASIC is a mandatory require- 












rog 


TthaTpa'ra™;^ 


o:vtvacceptXreTheL'rys U ,o^%p D ei n ! g ap. 
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tors, high-speed process control systems. 






this technique and 


Assembly language :s most detinitelv a 










sduelolimitau 
hnologv Isus 




n the then available 
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generallv until WtW when it was dis- from I P Sharp and b I'SIAPLPlus - ), there 

tnluiri'd rrccol'chargedlbvIBM Research is Xeru> API. im Sigm.i machines, DEC- 10 

Centre to Severn! companies. Twii nf ihew (API.SF), RumiuRhs, and many others. 



ySNTERPRISES 


Ipiiisr— " is 


Unk 6 68°- , An MBMoHkmTLcad'Jr Ma "° ^ mb,[ " "f^ 


lE""'"*" Is 


Vb! 2 I^RB^Ioororasor, iwi.no,,, bind*,} £1895 


Some' Common BASIC Pro rams £,1 ' 9B Tfll 


lisSE~Sf;r 



»APL, m p.,„„»„ ra „ APL Series 



Var.guarc torpor 



n interpretive language. 

apT/vbo for "auZZ '", yv l-"'\C"is" a APL Applications 

iwerful bu! n.it quite rump ■ imple- M . id 

" in of ACL AJjiM.h u . v jv.t.able mi , tr ,em 



You should , 



-eTIS/API..,wu;:i.-ar.bci: 



„,, wrong conclusion thai 

bvlt'S; and din APL '.ersiun rrom j.nrlroriK'i .■ , , . , ■■■„,.„■■, 

SJ^rf 85 Verai0 " ^ additi '" n ' D ^derThlTneed^ 

^i3ngElll!l£^ wHAtaStJ'SS 

probablermnimumformos.,ip P lici ! .j ( ,,.s. Ito^vcn'oddh^noue 



Features of APL 

APL as a language is remarkably uniform. 



guage, 



:,in>il].ic,e .lit' v il.i'.ur.i. Pevi.itum- 
(hede-l.nto standard .ire restrictions 
than definihon.il differences in the c 
microcomputer implementations, 
isolated additions usine, new svm::v 



Financial planning 
Calculus 

Compute' Science 
Archrtectu re ot Crystals 
Actuarial 

Networks 

Statistical techniques 



Micro equipment needed 



mainframe version- will mi: in line v.;.-r A'l : . w ■ .. ::.■.! • ,. I. of these topics. .A copy otCP/H operating system, 
the standards committee meets later this and many others. II is in fact difficult to 
vear. think of application areas where APL is 

' APL is what Kenneth iverson terms not useful; these are probably confined to The APL Character Set 

■■q',md'k\ This mean-, '.hat die potenh.il Midi topics as re.il lime control when- ia-,t j AQfM Frill IValpnlS 

APl.er takes tn.n par, ,.ii the lausua^e th.it responses .ire needed, and where no high- an0 A&U " equivalents 

he needs, and disregards the rest. level language is suitable. Much is made of the fact that APL has a 

An Obvious feature ol API. is lll.lt il has a Special character set. and cynics may be 

■■■'i '■'■'■ -■■: ! ! ■ ■-.■--■ i . . . ■ i : ,._ forgiven for thinking that it is a plot by 

characters: hardware manufacturers to increase sales. 

This is not, however, the case: nobody 

a b c-b EFGHlJKLMiio Learning APL on a micro dispute the usdge of symbols such as +,- 

.„, . , ,. in their [jI.ii. i.' — Ifiouuii you could con- 

B 1 n L , _ V A . . - D | T o n 1 ^ H | t 'S^^ , ^ f P u ^ ceivablj write plus"and"minus'<-and 

monniotreacungwillleachyouAl L APL slmp i y extends ' ■ 





satisfactorily, 




-u i sinipi\ i'v.cnos -ins usdLe,o 

symbols are preferable is to do 
them: this is quite possible, and 
discover the power of APL whatei 


at APL 


* ? p T ~ ■(■ u w => t c HH 


siEppi'.,sri?£ 


s for a 


HE" 




regarded. For einmple. to get the 1 


rgero 






This is actually a fairly unimportant dif- 


two numbers, you enter 




ever, you" will probably find that 


an APL 


ference, and, as will be seen, von can do 










without it. 


3.5T6.7 




In this course, standard AFL no 




APL is interpretive, like most BASIC 


6.7 




used, and the "ASCII equivale 








written in the foot of each page 


In this 








way, you will think and write in 




countered, and is thus likely to be longer 






APL notation even if you key i 


ASCII 


in the machine than a compiled Y.ncn.w 




prob- 




of APL 


such as Fortran or Pascal. However, you 






material, which is invanably wi 




will see that APL bandies lists and tables, 






standard notation, will thus be a 


crssiHe 


arrays, as easily as it handles single values. 


like r are called — and practise the 








Consequent! v one line of API. code needs 


you gain familiarity with them. 








more than one line in other languages — it 
could be dozens — and looping is used 


This text, used correctly, will enat 
to learn AFL in 10-20 hours' p 


vt, '■' 


Loading APL 




infrequently in APL. AFL is as fast as an 






First load CP/M into memory, 




interpretive language can be; and there are 


APL" we mean 




sert your APL disc. (You may fin 


it con- 



API/ASCII: [*+$ APL/ ASCII: ^reverse API/ASCII: )i!SID*-* Jwsid; )LIB*-+ )ltb; )SAW+~* )sa- 



lament to copy 


APL o 

md Ih 

stage, 


follow 
which 


APLVB0.COM 
APLASC.COM 






Rymi are going! 


useth 


ASCII 


APLASC <relum> 






APLVaOi return > 







APL Series 



e your 



t. Nov 






above session yourself — don't 
type lower case alphabets if you have a 
standard terminal. We remind you that 
the ASCII equivalents are at the foot of 
r All (3.1K bytes! Lining each page. Don't concern yourself at this 

S" system, somewhat purpose <>: this preliminary exercise is 
nifloppy. Vou wiU then simply to enable you to get the hang of the 
dialogue concept in APL. 




tvpciKinsliilt-Oi, backs pan 
Ml. This distinction is irrelev 
ASCII setis used. 



System Commands 

APL is done in the context 
space". This is a named are; 



ASCII is lhc name nf ike active workspace. 
While you are using this text, you should 
generally be in this workspace because the 
special ASCII equivalents are saved there- 
in."WSID"is a mnemonic for"workspace 

system command, APL will respond with 
INCORRECT COMMAND 

"stem command 
|LIB 
WSFNS 
TRIG ENS 
ASCII 



st of all workspac 
. This provides a c 
keeping track 



er failure or 
it would be 



It is preferable to put in the correct d 
even lhou K fi,ei>.(WflTO9 works. 
You are now in APL. 

Communicating with APL 



If, instead of typing! 9 as above, you 
typed 1000, then the computer will be 
occupied for some seconds typing out the 
integers from 1 to 1000. Thus it is useful to 



ieved by pressing theescape key. Try any infoi 



and to retrieve a workspace, 
[LOAD (WS name) 

rading a workspace des 



■ f „, K <■ - i -adiru r.icni Line Editinq 

inTOimatian 'ruin [hi' - rvK ■:,,. I ■::■ i'.nin,. ,-. 3 . 

_ .,-,, , ■ ■' , vou ktfv in the ivrnne c 

■.p..u>. l^pun-t's ;r,,ni -W-l t-enm a I ill..- ■ ; 

Ifftm.irsin. A dialogue" with/ ™ ' 
wmething like this; 



lire afiaifl 1:1 Ap;x'nJi\ 



1 23456789 

'FRED' 
FRED 



prise alphabetic characters and i 
and the loading character 
alphabetic. 

To get off APL simply type 
KJFF 



API/ASCII- i++I- iFwrn^i-Fr^ri. WL/ASCII: )SAVE++)Ba.ve; DISKA*+&iikA)WSID**)vBiti.\ )OFF*-*)off; 
■ irhtD ++ irea JltWZX-Oload; CJSKfi^diskb 



he workspace ASCII. Thisisach 


evedtn 


typing as follows 








ASCII 




rhis checks that you have (he 


correc 






(LOAD ASCII 




SAVED 12/30/79 




Mow put a blank diskette into dri 


etianc 


DISCS 




"D1SCB" Is a special irishmen 


ninth 


ASCII workspace. The indkato 








drive, the message LOAD 'B' wi 








Now type 




)SAVE 




ind a copy ot ASCII will be wri 




your backup disc. You return to c 


K A b 



APL Series 



3_7 Control-H MovesCURSOR to the right 



|d The symbol preceding ■! is called high- Con , ro| _ K HovMCHARACTEHSiothe 

Till nil --. .111. I l : : .-.I .ll'- I- li..- .,l i ..^■Uliil; U b .„. , - ... 

thatiHsnegabvel.Theusualmmussigms "*"""""' 

reserved for subtrai-tion . so th.it, lot ex- (Control cades are entered by deprei 

amole enter CONTROL and <\k .ip.-ronriale kev l,ii»ei! 

t Exercise lisine, the above .- vl li.net 

3_- 7 type the foilowin R line (but do notenterit) 



sonable 'THIS IS AN INSERT 



APL/Vmil.lME-FDrtlNGbLltlALVI 



SYNTAX ERROR 

System Variables and 
System Functions 

As well as system commands, APL Thisis meaningless to APL. 

ables and system functions. "]~he tulhmine; 
actions, among others, are achieved using 
these APL objects 

• control Iheprinl width; 

•specify active disc unit; „ J_~f,iX? Lii a a a, ■thi'r^iS'i'hfrt' T.,~..i«.. n t . 

• list the normal objects in your active Now ' ^a ^ 5 ' Append,, Aj THIS IS INERT, -Type-element 0. curs, 



VALUE ERROR 



and enter it 


Back-p 


ce'THIS IS, INERT 




















:Ar.,-.,ndi. Aland direct it as before. 








[Resum 










the active disc. 


ni I v!' ■ 


S alter the lme is entered 
DELETE (or RUBOUTi. The las! 








List the library. Is NEWNAME there? 






Save the active workspace. Is NEWNAME in 












There is a system command )DROP. 














!n;"v 


s RETURN. If there are only deleno 



APL informs you that you have 
error. In this cose, the variable A 

value. (Variable arc discussed m the next lntem '^/^n mtUmserbonVtob 

error reports, and APL pomts to where the Appendix A: Line Editing « gh*s5| ? 

error has been discovered in the manner rr 3 D. Al'L will conbr 

indicated above, ml ht'irn; informed of your There .ire liv. Ai'L-'V'S' ven-inns, video and desired insertion po 

DSS^e^S^faA^rJfe^' 8 ^™«fl nB .There n f U Il!w rials' onVL ™^^made. ' 

APL/VBOLine-editine; Video Version Pmos ESCAPE. 

Negative Numbers Ahn Peannan allended Susxx and Dumke um-ositiB «fe« ft* 

APL distineuishes between subtrac ""'' P ''° '" t ' l ''' l "'"'' l ""\' "<'<<'' Tinvm. Sinir then he has added Fdtmt 

bon es enter Ikians. and I'eluwviiiu: Imhtideo'M, itlim 1,1,'i, -,m,; its .typnVuftoir. 

Aftera cam >■ 111 ,/,1c.';,.r ;<wl; <i>ii< ind:,.-iii;in<.L-IJ,i~ :tuM*ult,-innmi!. 



API/ASCII: A++& API/ASCII: ■**' API/ASCII: xxz*->xyzi )DR0P-<- )drop; p-weshape 



Printers, Part II 



Peripherals 



Joe Hemani 




lid transmission all the bits (byte parallrb 

are transmitted simultaneously. Thus the I 

^^^■■^^^^^^^^^^^^^^^ connection from the computer to the ' 

in 8 necring a printer to the outside world P.™'" is "^^ wired " vm . ei 8 hl da " I 



Peripherals 



VDU's etc.). One 



s. Once again there 



il tea 



OSt, design, performance and 

The emergence of low-cost I 
IS provided an answer to a need I 
: equipment to match the av, 



Cities, and can handled.il, 



Future technology advances in elec- 
' .' h„,„nr. "('Ids the jiiini-i ot lower printer prices 









,th increased perfor 



prinl speed, thus ovc-rcomniK problems ' ■. 

associated with heat. r in Tetrad and C °™P£°": 
lire", solenoid and needle iiring res- 



old da!.i w:t " l"pht-r reliabililv 
mdard" as ,Cimdutted 



bined 



The matrix printer has come a long way 
from the days when friction clutches and 
heavy springs were employed as end 
stops. Today the mechanical clement has 
been considerably reduced to enhance 
reliability. Thus most forms of mechanical 
switches" (micro switches etc.) have been 
replaced with photo-cell transducers for 
character po si Honing, margin sense, 
ribbon end or direction; in fact, anywhere 



©ABCDEFG 

HI.JKLMNO 
PQRSTUVW 
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T.W. COMPUTERS LTD. 

- for ITT 2020 Apple Microcomputers 

in the Northwest 

We can supply you with just a machine, or 

a system tailored for your needs. 

MICROCOMPUTERS FROM £750 + VAT 

DISC SYSTEMS FROM £395 + VAT 

PRINTERS FROM f 510 +VAT 

PAYCLERK (for use without primer) £50 
PAYMASTER (for use with printerl £100 
(Note. Both the above with 80/81 N.I. Rates and 

SALES LEDGER (Printer required) £100 



£80 



STOCKBROKER (Pr 



T.W. COMPUTERS LTD. 293 London Road 

Hazel Grove, Stockport, Cheshire. 

Tel. 061-456 8187. 



MAIN LONDON 

SORCERER STOCKISTS 

EMG 

01-688 0088 



Ve are specialists in complete installations tail 
nade for your business requirements: 
WORD PROCESSING SYSTEM £1999 
ESTATE AGENT SYSTEM £2999 

LEADS AND SALES SYSTEM £2999 
INSURANCE AGENTSYSTEM £2999 
AGENCY SYSTEM £2999 

COMPLETE BUSINESS SYSTEM £3999 



For the Sorcerer Specialis' 



Memory Upgrades 

Servicing Undertaken 

WP Correspondence Course 

Link your Sorcerer to another Sorcerer 

Link your Sorcerer to a Main Frame 

Full software list on request 

6 COPIES OF SOURCE MAGAZINE ONLY £5 



Ever heard of COMAL? 



Ever heard of a 100% modular multi-user system 
running two high-level languages (COMAL and 
Pascal) at the same time? 



Phone (01) 727 6668 



digital data electronics ltd. 



Do you need Computerpower? 






inii.ii , 



-.orhisi 



and relational database management system combine ea: 

-Image ,-init manipulation nf minimal inn with whatever level 

We can provide all the computer power needed lo run a small 

mediom-si.'ed business. Uur systems meh.rde .is sUnd.ird 



fflDl 



ppv 



scs. VSKH n 



iger and payroll package, and t 
CBASIC, FA5CAL, Assembler, 



SYSTEM A - E99H0 ■*■ VAT - has lr million characters of hard 
disc storage (expandable lo 2f«v]j. .in extra high -resolution, 
black-ou-whito I ?' editing VDU. ,i foeps letler-quaiily printer or 
a lBOcps matrix printer with graphics capability, all in a system 

SYSTEM B - £4990 + VAT - includes all standard features in a 



e, plus 



diting V 



irinler with graphics capability. 

■ poa.-Lli.-ed business and pioii>.iona! applications soflware, 

■vtra VDL's. oii-mur,', and main add-on l.irililn's available as 

iptions, with nationwide servicing support. 

Vhat iv!' oiler is simple: umiplete business svslems with better 



.Kim-.e. 



King 



Marketing 



The High Street 



Derek Moan 






■■■-. .■■■■■..: '-.!: . ■:■!..: ■■■ ■!- 
experienced, informed, and 

-..:l. : !"i '.-. r :.l i l"i.il I 'I lhr pi."!Ui.l 

tppori 



mth 



it. This. sophistication is prest'nf from t 
initial contact through the demonstra- 
tion, dose of sale, financing, delivery and 
installation, after-sales service including 
software update and customising, the 
subsequent add-on peripheral sales; and 



In 



ivity. 



RETAILING 
MICROSYSTEMS 




COBOL and FORTRAN under the 
direction of a European earth ling 
PASCAL.' 



to be exploited. 

For the moment, however, the con 
siderable attention focused upon new 
technology in the home seems to be ir 
addition to the traditional forms of enter- 
tainment rather than as a total replace 



. ' . ■ ■ . :■.. ■ '■ i. ■ ■ :i ■ 



compicl. 



nth a : 



ig dis- 



trihotion activity in ih.it a large 
of enterprises are undercapitalised. That 
is not to say that such enterprises are not 
doing a good job of selling, but the natu- 
ral result is a fragmented and overdislri- 



Wh.il. then 



; this 



the short term? We take the view that the 
market comprises four basic segments 
that are and can be supported bv High 
Street activity through volume merchan- 
dising and specialist outlets, together 
ivith a proliferation of small-to medium- 
level distributors who are often one or 



c in colour), a not in 



jt bupnd 



sity floppy dri 

S10O bus struct 
All of this he o: 



I 5Vj inch double den 
, ZSO microprocessc 



Df H1F1 and AUDIO market 
ts. At the time those markets 
:e off in sales, the distributor 
is mainly serviced by HIFI 



SEGMENT B 



32KB, ROM, RAM, e 



hRiitinp pro 



3 but mainly with TAMDY. 

ic image and ap- 
peal, was followed later by the Asian in- 
vasion adding value- for-money features 

through cost and uualitv improvements. Qiiiierra 
After initial market development bv L'K ["r-.i'i'lii 'p L 



oreign 






e consider the market positii 



■■.,■.!,■ .1 a™/S?PLE. ITT™ 

SEGMENT C 



SiSliSH'i:'-! ' "■'. 



SEGMENT D 

C,m: r ,,:i,y Small Basmtss L"rty up to E70O0 in 



The High Street 



regardless nf °f £™0 + 

months, b 

markelfng tech- level of rt 




ioning and support pin 



'. A proliferation of prod- 

iists in Ihe current market 

will assist the survival of many a 

me distributor rt' lit can provide an in- 
dividual service to a particular customer 
need; providing, of course, that he can 



What ol short term development? 



forecast lliat Segments C and D have roiisiduied the growth potential of 
imeone-on Ihe assumption that microcomputors within industry at large, 

circes and produce the goods re- through such people as ele ' ' 



do not develop Hie products along thes, 
lines. Segment L manufacturers "ill en 

could vanish, with Segment A product! 
coming up-market tt> fill the void. Thi 

TRSBO Model II goes some way toward: 

Ihe product type required (o maintain (he NeiDBearatMi 







The High Street 



?d this market. To da so will require sharp tall in the price ul computing, pai 

lo canvass [he prospective client oil means lhat more and more education; 

land-alone product basis (probably a establishments can and will buy con 

ige of Ihree units), and in tin' investi- putcrs cqi.iii.wnl .nul services. Unto: 



But if hi 

fore the big bovs move in. 

It will be possible lor the industry to 
communicate with the education ma'rket 

loans of equipment to establishments un- 



EDP requirements will seek t< 




ruinate 
_ r —fawns 
the maruife 
mv hardware, such and such a 
house will supply program™- 
they do alter a Fashion, but in 
n.'iilh- develop this 
— '-rid in hand 
led Belt 

be provided, w 

S. Only then v 

opportunist la 

urtailed, identifi 

from the market. 

nmarv, I expect the market 

■adilv with the reservation tha 



calc is required to bridge tt 
ddilion. the industry must in 
onnt'l to determine and th 
vhat is happening In eompu 



schi 



The Educational Market 





vthen 


cured his market position bv building up 


ready developing chips from this ma 
















forecast a very heavy deficit on our bal 






experience, the lapanese will respect that 


ance of payments unless INMOS, NEX 






position and proceed to supply the 




l-enpiicr.il 


equip- 


means of meeting the product need. It 


manufacturers really hustles. 


Must com 




successful programme will be expensive. 


A Computer Arc fissL-SJiriorr of III,: uvtor 



Literature 


Book Review 


Richard R. Waller 


INTERNATIONAL DIRECTORY 

OF SOFTWARE 1980/SI 


into the directuiy Ulan the prajn-am entries 
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Ledger (137l l\ir.Ji:i-.Hr , ,i,v".|il7, , '|"!,,v'n" 
.ind Order Enln 1 1 10). W.min.d Ledger 1 1 Ml 





Z-Plus Microcomputer System 



Over One Megabyte Disk Storage 

4 MHz Z-flO Processor 

Two Serial and One Parallel I/O Ports 

64k Memory 

An alphanumeric keyboard 

Including System Desk 
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Jargon 



Definitions 



Peter Reynolds 




On lln'iiuo-linnonr,™.,; 
have to handle a Rood deal 



HUNTING THE 
JARGON DRAGON 






if Lho -...vm-ioK'.in.iii ,iL n id 

intra and the fhtand* re id be am pron* 

niimicriu'o.iiputerniiLtlielegai ^ruie^U.n !h '' " lll! "' lk ' - ' ' ■ - niiessiona; incnl subiect ul tin- n-|i,i-n i,_ i- ,., nv. 

(in Issue three of our magazine) affords a "ffi'" 1 "- ln ad.!.liun. I....I, the i.-lmiarc-d and „,,,■>(,■,-.,■. ,-,uii;hl\ sy ;1 ,inymou- mrh what 

very good example. He wnle-. 'a solicitor the actual tunc b,.,.k,d [,. each m,itlc: will :,-, ( t Hii-i-lHi-iui--si-- wmii'.ht i-.tII ■■jitb-'".^ 

eitecuvelvmakcshMiviiKin.iiilii-ahiar, - v r.Mii-J<.-d and. u: course. lliiMol.ii firm' even 'subjects". The lerm "matter" is 

to interpret word:; ,vid 10 nr^.T,: them in ac'Liuled lur will add up d.i.lv ,,v weeklv ,| t . !: K- relaleu !n Ilu: ntf.ci.il descnption of 

themo5teffec n v l .: l .q,;,-nu-mnl-ebenolir to 'he number of hours available in that so many law suits, eg "in the matter of Mr 

of his cKanr. This wordmrmgeling prof- period. X and the Royal Borough of Blank- 
lion has certainly, c " 

joke at the 



its existence, built up a 


■cry special vocab- 


powerhil one for the control of a solicitor's 


First on the managem 


nt inf 


ulairy of technical term 




or other professional's office. So impor- 


reporting lift, echoing m 




To give the author 




tant is it that the system did not have to 


i/.pen-c ul die k-u.il pro 




sparing in his usecf.es 


Sfszsa 


wait fft the arrival of the computer to be 
ensuring that the figure,- add up, and the 






recording and costing a 






which does nut prog res.-. 1 










piTii.id, because it ivil be 1. 






. He is right to do 




helnre they can hope to g 


et repa 


this for time-recording 




ness of clencal lime-recording methods. 


theirieesandd^bursem, 




the heart of any proies 




That is whv a computer-based system is ,1 


The next item is no les 








natural and valuable application for pro- 




nare 






fessional firm- At Afjstair Forsyth writes. 


increasingly difficult to 




and word processi 
generalised problems. 


2SS.VS 


sheets , , . Thereafter, the benefits are 


.ippro.H-hnic '"'■'"' , ' l '" r " 
This reflects the fact tha 

relation to thru . ,1 


art of 


mini. ■'. ■' - ■' ' ■ 


Ikeeptn 1 ifthe 








considerable". 


will csl.iHisli a . n-Ll,' ■ 








The Fte-eamer PcrftmnaBa! Report shows 


andsubrnitbOJEasttM w 




daily, .ilv-i . 


cord of how the 










it. This is .1 tradi- 










on paper, but the 








nir,;],';'"..;,;;!:;:'' :j, 


Bdrfa a keyboard 


nmntklv Hllings (that is, the amount of 


■''iKi'ed'-i'u.'"' M-'!"-"!'- 


„-',! 



Definitions 



>r the «unJ c ]ient. Unly in this way can ll 



.i.e.'k-mte Ihc- Lsllinj', n: lliL'st Mih.i.inlial reduced erroneously by deducting si 
quickly or by n ego tin Hue. with dients for disbursements. 



(tonal, and only 


halu 


ludiiseM 


is sped fie 


em d 


Red 


ed for am 


WlPJfCl 


lr 


With 


■*™ "■' 


m^rT 


iv Sm 


■ 


lo send i 


-lllf,T:<"T 






iTjlvlud 


up within 








normai fo 


that 


eque 


nee oi has 



an^mhnr'h,,,^ h,,,^' ' 1 | re , PC " t '"I 'Clients may think debt will be placed in the hands 

■ l:l > "'he! bu-i,i--.. hi.i: the l.i.. i,'nurl ii._.,t ., * . •-i.|:,i::iv :or cn.i!Ji; l :ti.--.ii. 

mentioned doe/, raise some interesting that they are the Onty Ones And (hat is where the 

speculation. This on is " Unbilled ifo- tO Suffer from legal delay.' byUttoi^U^-X^^ZoZt 











I would fake issue with Mr Forsvlh on 


i:td°etn,-til etc. This automation 




























place, the user takes a magnifying "lass to 


.imouni in annual legal fees. But 
unlikely to be countenanced b\ lii 








further down the pyramid (of informa- 










rather than reporting bv exception. The 




rtboththe miscreant and his 


pyramid style ol reporting assumes that 
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IN-HOUSE 

VIEWDATA 

SYSTEM 



Full specification colour viewdata system, 

compatible with Ceefax, Prestel etc. 

Implemented on Cromenco, North Star 

or an existing S1O0 machine. 

Uses un mod Hied tv 

Single or multi-user, 

up to 11 ,000 frames stored. 

Intelligent 'soft-key - frame-editing. 

Modem/autodial ler will allow Interface to Prestel, 

the Post Office Viewdata system, 

or other distant viewdata bank. 

Prices from £800 to £1 5,000 

hi-tech electronics 




Management 



Decisions 



Edward P. Hawthorne 




DATA 
OR 
DECISIONS 



What information? 

has to hanoWan increasing amo.intnld. ; t.i 

and the quantity escalates rapidly as the 



sages, reports and hguresvvli;. 
posed to call up on his TV s< 
touch oi a button. Consequc 



nformation storage an. 
and so on. It is all too i 
or data processing to b 



Fonategorit-s 111. i.2i, and 13) Hi.' .ihi,-,- 



spiitinto ' 
narirmTifc. ' 
jiL-K-.ih.,- 



ing usedforimdbyivham. 
datc or could be presi 
,nd in a 



tUinmuchrckTL'r.k-i'tolh.'fk'wt'tLmiu 

51 ion Ihfciiiho-.Jt -In- svsl«m as a whole. 

An alternative way to categorise the in- word5 .- pmductr 

rmation within a company is as folio 




InJCLlSOOiMlfHi. 
-I SIiip(>(H,v .'Ht-itv Ll,l. Ti';,' terminal installed by Banc Compi 
■' ■ 's of tin agency, on nmonthhbafii 




Decision-making 

Broadly speaking, decisions are neces- cheap to be left idle NkeTnuc 
sary either to choo^ hvween t.pnon, :l |. equipment. The catch, of a. 






d.-lpt a pi,- 
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Computer programmin 










1. suction 1,) pun/hnse within prescribed 




"St oniif, ,-iLCording to a range of quality 


grams between users m,iv 






An example of plan adaptation, often 
-efeired to as crisis management and far 








e top management's need to change the 




roduL.t strategy because of the sudden 








;an illusion. The prow- 



Get the Ground Rules right 

The issue, therefore, is how to influence 
the providers ol hardware and wttware 
Large m- S ani wtions can afford specialists 
!:'' i;1 ^-;'" needs iaydownspedfica- 

changing business requirements. The 
large businesses. It mav in ro.-iilv At ,'■!■,■,- 




Worldwide remote management network: Ife I.VFOWT. In, CSC UK Campus, M 
U..IJ,i.. ;■.;,:■;„..;,■ ,■«„.„.;;:,„,, .„,,,.,,, /. : „, „.,,;,■, <,,.,.,,. ;,,,,. ,-,.,.■ ■;,,,,.;,■,.,.,■,.,, ,,,.,,;.,.,„,',■';',„..,, 
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'uoVsVstem anC T * ^ ^H^S. ct."dt^ 

VD^buXres ££ ^r—^^es^hi^cri 

- (| ; r ' - '-'I "■-■'■.loiiipiuci taken, rather like words in a dictionar 

■,M-,l,j,.-|'iii- 1 ■'■' i ■' ' i '.'' "' ,lnJs!nJ!1 ':' TI, Mi-'l[li'r lij suit int1ividii.nl p u 

' wi'm'l'm'-' ■ ' | ■ " ' rl " ll ','" TLIh " n transLi'n; proniYims which will permit a 

of theirdcasj'm'i' At'rl"- '''''''' ",'"'"' " , 11 "'" l0 ih,: lu " r;ln K e "' software heir 



The' -ohware ' provided 'chT comt 
with the additional function of 'qi 
Honing the question'. This implies I 

range of programs as possible and 



The Professions 



Experience 



Alex Harrison 



A NEW AGE FOR THE ACCOUNTANT 



The first Elizabethan age, the age of 
Galileo and Newlon, rheturly days of tin- 




Oil one we prepared a lisl ol sales 
the other purchases or ■ helm's paid 
mone\ paid to bank. Mew worlds ■ 
opening. 



'Except for the date 

it was impossible to tell 

the accounts of 1970 

from those of 1930.' 



larket. 



sethet 



l^lin-,. 



to the 



nan who had m. 

: of analysing it 



The d 



S papa's oi 

art J going 



_jout all the keys marked t or f o 
Like many accountants of the period I thing like that. When we have set it 
as hopelcsslv behind -it was Ix-iore VAT will coie; ihose up loryouso thaty 
ad improved' the Nation's [wok-keeping forget them." 
short of staff and living hand to mouth 
Between one Commissions meetine. "Oh no vou wont!' .answered.' 
and another. tn plav with them." He looked at „■ 

the air ol our who was not puns " 
We never seemed to get adequate typ- good order by arguing. 

cd enough he disappeared into industry or The machine arrived. It was an C 

local government. 



book of ii 



„..r.nclis 



which i- 



rompleto Ivecord Accounting had remain- 
ed as they were. Even the old form of 
ProfitandLossAccountandBalanceSheet 
were the same, with their red underlining 
and precision of balancing to the last 

Decimilization made the old brief sire 
account look out of place. £120.92 fillsa lot 
less space than £120 18 6d. 



with strip and verticil 
the nearest pound. 



he answered " 



Experience 

ly the difference between .1 photograph 



ing picture. 

didn't want to sell 11. gave ii a delightful air purchases will, tat m-an, .■ p 1 , , -| ,. 

[1 had its own letter code language and of unreality, bant n oat ba nominal account, the 

was the devil's own job to correct an error Hv this rime floppy discs. VDUs .mJ (hem i o-..ht. ii, tr .■: :al ricc'i t, Allthi, 

cs peci.il I y an unfiled instruction, the high level languages like HASH." wen? be- will happen at the speed with which a 

■lumber or programming -,teps was 113, if I coming popular. beam of light will travel between the two 

remember rightly, goals u f a football pitch. 
I bought my I, 'test computet, a Wang 

It had an ordinary ek-rtn, typewriter 22(K)V!' with twin floppy disc-, and d.iisv l'his raises .in inteiestin,. problem about 

iuilpi.it which would mill produce upper w heel prinle' . K, , eutlv I hayc pioe,r,imm- in* Satisfaction. 
else although lower rase could i-eubUill- ,,! and installed .1 vVung IcINl MVP with 

edby aqueercodmgdevice. multi terminals, hard disc, single floppy Many people -and ccmpuleradvertise- 

disc drives and dais', wheel :-nnlc:- men.'-, are :;,ra,i-'.\ io ■-- : .1 . -n , ■ ihink u! .: 

It had so many lillle leatures that computer al which sits a young ladv of 

weren't in the instruction hook that de- Seeing that I didn't startunril Iwasl'ifly- innocent wars who iceds in information 
lighliul surprises were always 111 store lor two and .1.11 now in my sixtieth year it say? 

programmers. a lotforhow simple computing reallv is. Somehow all this information is pro- 
cessed and goes to somebody else for 

But it was a computer. After a time I What accountants will not do is to go review. 
produced a M register analysis program. buck to simplicity; and vet accounting it- 
programs to type out accounts, do VAT s *' 11 '' •' simple concept: it merely words Nobody has ever been able to prepare 
etc. where money has come from and where it accounts that way with or without a 
has gone. computer. 

I bought a paper tape punch and reader 

ed and so a re the best programmers. '"i'W niih'i :ti,i mnkriinin raft al eiich inunnwl 

The Inland Revenue AuthoriHes took 'VJ'e.'frm,' In I::,- r ;hl A'dra'-. ,iivi,i .'lie Hi :i ii! te 

si'me time to get used to the idea but in the M V office is therefore using its third ''wrif hmt in li^nmlml til the flight 

end became almost enthusiastic generation computer and is well bevond 

the revolution other practices have not vet This is what is known as the interactive 

We called the computer "FRED" for Full Lmclcr S<™. " "se of the computer. 

RecordsEver; Dai and inspectors would — 

rm B upandask"GctyourFredtoprintout Hen me com r ,v- .-.u1 the operator arc 

ascheduli- of fixed assets or repairs." 'And yet aCCOU/lting itself ea.'i- !i ■ ■ . ...i " ' .' ■.!eji:''h l *',!h!'o 
1'he QeXt computer I bought was an Oli- ' S 3 S ' m P le COHCept. ' 

\etti n?2 this had ,1 Zk'ui.iin'memory _ 

and in time a little fixed head bard disc ■■ 

w„h a storage of 1MK. |n ( smse „ , ets us ^ Qn fa ^ 

T1 . hand, I have been careful that computer and in vol. vs land to lud-e and decide 

fins computer was a joy and the little programs in accountancy follow the pro- 

'"viui'.i' il l ' , '' dl ' | l, 'l' ! r' lj"""""7 '"'"? cedures which are usual in every office. The best person to judge accountancy is 

tw reifer in I . 1 r IV " ' 1 a qualified accountant. They make the best 

11 n --1 '' l|n ' '' '"' '' I' 1 ''' l:r ' ! u 'ouLI not be wist In have .1 'Cnmpu- operators. 

ivji.v Ihe program, wen.' must ..npiu-.ii- the 'Non cnmpu ter accounting profession' Someone in London asked me "Do your 

catea and it ream was a computer. ,n such a w.n that one trained in the one accountants mind being called machine 

Othe X la t mi f could not easily vyork in the other. operators'-' "No more than your's mind 

..." '' ' lKLl ' Llfl -' ,n '•!■■" " so i-i in! my heingcalled pen pushers. "(answered, 
- 1 •'' " ' " l|1 '-' '-' '"' , ' " ■ ll " i wanted to buy Programs should be arranged so that, 

procedures used r> 

A funny thing happened. Olivetti didn't followed. 

to sell the fWil for scientific work only. In The usual 

the end we sold getting on for a hundre ' 



To program a computer 



The usual method is to: 

■ enter cheque payments and banking. 

■ reconcile and balance the bank 


The information displayed on the screen 
should be arranged as hv .1 good printer 01 
at least in the way a good typist would. 


pensesand purchases 


Screens now display in lower as well as 
uppercase. , 


• make adjustments for creditors, re- 
payments. VAT. f lire Purchase etc 
■ depreciate fixed assets 


The facility should be used. All upper 
case is flat and boring and is a form of 
shouting at people which is neither helpful 


The computer does these in exactly the 


with ease so that the operator can vary 
time on one thing do something else fora 



lould be shown on the 



Experience 



the future? 

Again, VAT returns, income tax compu- T^ number^ peop ^F'^^P 1 

accounts Tn'i'rvi.,' I ■ i ittscanall « pre- over the next decade At the moment H 

pared tram the Same information. held as tugh as it is because pmfesstol 

practices cannot advertise and it is r 

The difficulty at the moment is putting easy to find use for a computer from I 

thebasicmfomiauonin.Wh^youcando personal contacts of the past. 



anges in thinking it causes. 


bj a computer. 


Preparing things hy hand necessitates 

■ PostNomin.il Ledger, extract Tri. 

■ Prepare Accounts, Prepare T 


a When banks etc supply their 
lion in a way that a computer CB 
may enter air even newer world 

The effect of the computer o 
\ mal provincial accounting p 
considerable. 



he printed or displayed fi: 



such computers today. 

It is no longer a problem of waiting for 

the future hut using the tacilities of the 

Accounts which take a day and a h.ilf to present, Lxcepf tor it- inertia the ivorld of 

two davs to prepare by hand usually take provincial accounting could he changed 

abouf two to three hours on a computer, completely m skrnonlliH. 

Computeri will always balance, never Vcrv few people know this at present, 
make an errnr of principle. ,; spelling mis- t ] u . , L . sl M | with a time bomb ticking be- 
take, will tvpe out as weil if not belter than hind them. _ 
the best typist. 




Applications 



First-Time User 



Marlene Brown 



MARLINE BROWN talks to CARD MINAS, 
Financial Director of Harrold Leather Manu- 
facturing, who took a risky thrust into custom 

programmin X . chow BCL and never looked 
back. 

When Caro Minas says "Small is 
Llo.uirihji'iimeansth.itbeisbij-iilY 
building his management team to 
move even faster into the '80s. 

Minas is the Financial Director of Har- 
rold Leather Mfg Co. and for him the com- 
puter prove- =— 



SMALL SYSTEMS 

FOR 

BUSINESSES 



nageme 



and his companv has accom- 
plished what others tried and failed to do 
in the tough, competitive tannery busi- 

says. "In fact they should be going ouiand 

pulling the computer intn their offices not 
waiting for the suppler to come and sell to 



play 



Picturing the tole a computer mu 
in making a business a profitable „.„ 

)>n-_v is indeed challenging and, as Minas 

idea of the parameters involved and with 
ail that you are completely blind." 

Minas. who spent a lot of time research- 
ing how existing systems support their 



Harrold Leather Manufacturing, Bed- 
ford, incorporated in 1922, is a private 
company engaged in the dressing and fin- 
ishing of leather; working onlv with calf, 
goal, sheep and light buffalo skin, which 

vegetable tanned. The skins are then re- 
tanned as necessary to change the tannage 
to semi-chrome before dyeing and finish- 
ing to the customer's requirements. Cus- 
tomers are mainly in shoe manufacturing, 
but the company also sell to uphobitery 
and accessory manufacturing concerns. 

Turnover is limited to £5 million maxi- 
mum production and turnover per em- 
ployee is almost £42,(100. Between 60 to 
67%-tumover is the cost of the basic raw 
materia] bought from all over the world 
but mainly from India, Pi' 
South Amenca and Australia. AH thii 



larger 



;. He 



hoquot- 



igena 



the i 



afrai 



id tho- 



ork-.rts 



rough before deciding. -The roan to ; 
ally sped tying thingsis a lot more detailed 



Before 



I, the ; 



is rather flattering because we have obi 
ously come through it very well," sa- 

Minas. file system .inalvst from Busine 
Computers Ltd (BCL), a man of conside 



fc Ly- 
al firm of auditors. 
ana n was there that his work led him to 
computing. At Harrold Leather he saw the 
computer as an absolute, fundamental re- 
quirement for the success of the tannery 
business. It promised speed, accuracy and 



£40,000 to£43,000. Just 
to give up the whole idea, he received a 
call from Business Computers Ltd (BCL)in 
Leicester. "The BCL guv wasn't insistent 
He just wrote and said that he could help 
us because he knew a bit about the leather 
business, 1 says Minas. The man from BCL 
was Geoff Gandy, a professional salesman 
in every sense of the word, who came up 
with a specific quote and a definite time- 
table. Minas was impressed, "Gandy 
showed me that he could undercut this 
amount by quite a margin, so I invited him 
along to give me a firm tender and I was 
amazed how quicklvit all went." The BCL 
quote was £13,000 for the Diablo 3200 in- 
cluding screen, two floppv discs, standard 
software, installation and training on-site. 
Candy suggested a custom- written sales 
and stock accounting package for £5,000 
which brought the total cost to GI.IKKI. 
with an extra screen and Shugart disc 

had a great deal of expansion capability. 
Appraising the market, he wrote to about 
50 systems houses and computer suppli- 
ers. He accepted BCL because they were 
the cheapest. Minas says that BCL took 
competitors' criticisms very well, simply 
stating that they knew the capabilities of 
their machine and could guarantee that it 
was right for the job. "1 thought, how 



All the storm signals are presei 
business ventures outside the 
standard software packages 



o dangerous 
ire is going to 



i iw.-./'ii-Mm , 



wonderful! IVnple .vho take a positive at- 
litude and do not push anyone else down 
to put themselves up. " 

The Diablo Ranger 32(10 (S type] with 
40K bytes core memory, four discern? 
drives (capacity 2.4 million bvtesl, two 
VDUs and one Hytype printer, 45 cps (the 
four discette drives will be replaced by a 
44Bhard disc, 10 Mbvtes), was installed in 
Harrold Leather's offices in October 197B. 
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should try, and they will use 
■r.iriJ "-.v-- 1 1 1 v . i r e packless i':li: 
the nature of the way they dol 



the software development 

Minas tried to learn how tt 
understand the computer I 

uhole situation. "On stan 

they are well tried, they are' 
perlv, but the whole pernio 
s the sales — J - 



on finding a system to cope with the custo- 
mer's needs, discussing in detail the com- 
pany's future objectives. Working along- 
side the salesman, the systems analyst will 



some special circumstances, the program - 
mer might play the dual rule of both advis- 
er and project leader. "Throughout all 
this, the salesman stays in total control 
and for good or bad, it is his account," says 
Mike Munneliy. "His his privilege, but it is 
also his responsibility and his job that his 



' Warning tl 



l.' -:,; "!'.■!. ir.ign: :!i r ■ :li ii b-i .l.i-' 1 

.■■on have lI specially written (orvou. there 
Tiightbeoneorlwoliitleproblerr ' '" 



rid and 

problem hasbeenwithus 
1 continuous attempts are 

improve riiee[ualLiv of cus- 



take advantage of BCL's nev. 
cd program mi ng on the sale; 

ini; packages. "BCLmaydev 



.it thee 



'They are mad 
not to have a computer.' 



incura lot of responsibility and, hopefully, 
a relationship that is going to last for a long 



pears to be data processing disasters. 
"Fortunately, my Chairman was very up 

puter industrial democracy and he liaised 

very closely with me all the way." 
On a first-time excursion into computer 



Manufactured by Diablo, a wholly own- 
ed subsidiary of the giant Keren company. 
the Ranger can boused by the smaller firm 
to carry out all or some of its commercial 
data and word processing, or by the larger 
firm as an intelligent terminal with data 

niscd larger computers. 

How do you get to the situation where 
every business that had a typewriter now 
has a computer? I asked BCL's Managing 
Director, Mike Munneliy. To this he un- 
hesitatinglv replied: "The only wav yuu 
can do that is to offer them low-cost hard- 
very good packages easily changed if nec- 
essary, easily developed ortakeninindivi- 



rather 



I. [hen vi 



? the 



frustrated by the handicaps imposed by 

the only way we can resolve this pniblem 
is to offer them low cost hardware togeuiei 



Brighton, London, Birmingham and Man- 
registered sollware houses. At Harrold 
Leather Mfg. the systems analyst was 
from BCL and ihe programmer from the 
software house, Davis & Brown, an agent 
for BCL, who also sell the Ranger equip- 
ment, software and support turnkey sys- 
tems. "Throughout our relationship, 1 
found BCL and Davis & Brown, very pro- 
fessional -- deliveries are on schedule and 
their follow-up procedures are very good 
because they always check to ensure that 

says Caro Minas. 

:..■:;' ■ pi., II. I -!v|. 

:,ii ■!>;;.. I...: I ■ ..." i-. :- . . Ipe-.-.i-r,.! 

to work with their customers by assigning 

priorities to their varying activities. The 

BCL salesman will find prospective cus- 
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wliich brought fina 
staff were given a , 



ion. All 



ing jobs, some staff took charge oi invoic 
ing, nominal ledger, cash book, while oth- 
ers took over stock control, wages and 

in termed] a rv Ola compiller uperalorur UP 
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eople are industrious and want to 








igned properly, then every time 
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the suppliers guidance the cus- 




n set up his own files. "Once the 








ave the expertise, then we are 
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blems but the company is export- 



output. "Since the 



First-Time User 



of stock either in the 



5 in the past and it would take t 



tered, the order is monitored throughout 
production. When the raw malcrial leath- 
er has been sorted into type, grade, thick- 
ness or weight i ' 






st the s 






or dye i 



Applications programs 

The sales order processing will allow 



An order enquiry- facility wil] allow in- 
terrogation of orders on the computer, 
either current or held in the historv file by 
accessing (he salt's continuation note. En- 
quiry facilities will enable management to 



:s the i 



sed. The t 

2 number, finished Untlier. colmn 
substance nvri.ri joii. [\nrrvol van-in);, 
pari --on ..',ii. -. v\\ i i ii.ii i.i ti- --in.ih.-i>. :.y.. 

.in,: weight ,.f l,.,uhci being processe- 
i'.].! i dye tickc-. i-- aval LihlL' un enquiiv 
The outstanding and foi 
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A number of sales analysis repc 

produced as a by-product of sales 

'•weiring including analysis by F 

llegory in country and agent sequi 

Monthly statements are produced 



leather in the works by indicating the 
overdue position of all orders and also the 
.'■•peeled fiirw.ird order position. 

The purchase ordering (cond.ii,--. pro 
gram will update stock on order details oi 
which are subsequently updated by the 
arrival o( supplier invoices wh. r recede 
the,;eieids. Thi~ ,i|ii:i gen era:.'-; 

slockin transit and are subsequent:/ used 
for costing purposes at the Brtt Mining 
The purchase ordering routine: arc appbe 



I tie programs for file mainter 
common operating procedures 
vide for adding new records i 
deleting records, changing data 

mgi.ir displaying data for selectf 

the operator, upon which the 
code number is selected. 

Upon entry of the required menu num- 
ber, display, change, delete and print will 
be displayed as job options The system 
will sort through all new records entered 
and merge them into the master file, after 
which a list of all data entered is printed 
and it also ensures that duplicate reeoid" 
are never held in a master file. The system 
recognises the existence of logically "delct- 



ofrc 



sthem 



-l: iff I 



B( I i written p ii ".'.-.> hi.- sh.ui Id he 
to support the customer for ,i kmg p e 
..' :iitii- well into the 1980s, insnf.ir.i- 
mailune itself is capable ,A enhancer 
anc dt'le to ci'pe with the .iddiiinn ,,l 
-ii .: :ivanced peripherals, namely, t 
' - ". light pens, etc. which wi" - 






customer wants what is available. 
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Editor's Note: William Stpohen is aolhar of 


The Queen's English 




the programmed IB*t "Entry la Algebra" — 




^^B 


Melhuen 1966. and has unman "Why the 






national SupplemenM37.?3. 
The statelessness of the art 

i wonder how many will have echoed 
Arthur Warden's word- and sentiments? 
a.etlers. February/. Nodoubl he has been 


"■am to know Ihe k, -how in simple 

Queen's English. A C.P.U. is an e.ample of 


m. <*i. ^K, 


queries to hil local Teale^Few poopletlave 


kind or another, then Igive up koe ..peal 


k>i 


E1SFSS3S?.. 


- keepit simple and I'm sure you will attract 

Arthur J. Likeman, "Collingwood", 19 
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PRINTOUT 



. reports on the latest developments in the 

Pet world and conducts tests on software and 

peripherals. 

Send 95p for a sample issue or E9.50 for a 

year's subscription (10 issues). 

Printout Publications 

Greenacre House, North Street, Theale, HG7 5EX 
. Telephone: Slough (0753) 20814 j 
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SOFTWARE 

["he leaders in 
innovative 



All types of programs 

fortheTRSSO 

For both model 1 

and model 2 

Large 27p SAE for 

our current catalogue 



A. J. HARDING 

IMOUMERX) 

28 Collington Ave., 
Bexhill, E. Sussex. 
Tel. (0424) 220391 
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micrologic 



for APPLE II 
APPLE PRODUCTS 



/ / As Shown 



MICROLOGIC 



Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 
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North Star Horizon- 

THE HIGH PERFORMANCE 
COMPUTER 

The North Star Horizon computer can be found everywhere computers are used: business, 

industry, education and even in the home. Low cost, performance reliability and software 

availability are the obvious reasons for Horizon's popularity. Over 15,000 users during the past two 

years have proven that the Horizon has the reliability for day-in, day-out computing. Available 

software includes word processing, general ledger, sales and purchase ledger, inventory, time 

ledger, incomplete records, timesharing BASIC, PASCAL, FORTRAN, COBOL, PILOT, PDS, CP/M 

etc. 

NOW BETTER THAN EVER !!! — The new Horizon configurations now include a minimum of 

one drive {dual or quad), 32K RAM, two serial and one parallel port, full complement of 12 S-100 

connectors and rear additional drive connector. The Horizon is now available with double-sided 

dual density drives giving 360K of storage per drive. The new drive has the additonal advantage of 

increased speed (5ms t-t access as opposed to 40ms) 

Please write or telephone for further details or send 25p for full product catalogue and pricing 

information. 

Dealer enquiries welcome — Educational/OEM and dealer discounts given 



.JtortfrS^k-D-asni 1545 
Anadex DP8000 printer 525 
Intertec Inlertube II VOU 575 
System complete with cables £2645 ^ 
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Horizan-2-32k-Q-asm 184 
ADC-2 -Q-asm 54 
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Texas 810 line printer 125 
NEC Spinwriter OCR printer 18 
TANDON TM 100 Quad Drive 
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UK Distributor: 

INTERAM Computer Systems Ltd. 

59 Moreton Street, 

Victoria. London SW1V 2NY 

Tel: 01-834 0261/2733 

Telex: 925859 



